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Message to Users

The Hazus Flood Model produces loss estimates for vulnerability assessments and plans for
flood risk mitigation, emergency preparedness, and response and recovery. The methodology
deals with nearly all aspects of the built environment, and a wide range of losses. The user can
evaluate losses from a single flood event, or for a range of flood events allowing for annualized
estimates of damages. Using the extensive national databases that are embedded in Hazus, users
can make general loss estimates for a region. These databases contain information such as
demographic aspects of the population in a study region, square footage for different occupancies
of buildings, and numbers and locations of bridges. The Hazus methodology and software are
flexible enough so that locally developed inventories and other data that more accurately reflect
the local environment can be substituted, resulting in improved loss estimates.

The methods within the Hazus Flood Model are commonly used by federal, state, and local
agencies for planning studies and are considered “reasonable.” Uncertainties are inherent in any
loss estimation methodology. They arise in part from incomplete scientific knowledge
concerning floods and their effects upon buildings and facilities. They also result from the
approximations that are necessary for comprehensive analyses. Factors such as incomplete or
inaccurate inventories of the built environment, demographics and economic parameters can
result in a range of uncertainty of two or more in loss estimates produced by the Hazus Flood
Model.

Users should be aware of the following specific limitations:

e  While the Hazus Flood Model can be used to estimate losses for an individual building,
the results must be considered as average for a group of similar buildings.

®  When using embedded inventories, accuracy of losses associated with lifelines may be
less than for losses from the general building stock. The embedded databases and
assumptions used to characterize the lifeline systems in a study region are necessarily
incomplete and oversimplified.

e The Flood Model performs its analysis at the census block level with small numbers of
buildings. Damage analysis of these small numbers makes the Flood Model more
sensitive to rounding errors. These results should be used with suitable caution.
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Hazus should still be regarded as a work in progress. Additional damage and loss data from
actual floods and further experience in using the software will contribute to improvements in
future releases. To assist us in further improving Hazus, users are invited to submit comments on
methodological and software issues by letter, fax or e-mail to:

David Adler Eric Berman

Zimmerman Associates, Inc. Department of Homeland Security

7390 Coca Cola Drive Federal Emergency Management Agency
Hanover, MD 21076 Mitigation Division

Tel: 410-712-7401 500 C Street, S.W.

Fax: 800-358-9620 Washington, DC 20472

E-Mail: david.adler@riskmapcds.com Tel: 202-646-3427

Fax: 202-646-2787
E-mail: Eric.Berman @dhs.gov

Message to Users
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Limitations of the Hazus-MH Software

Installation

IMPORTANT: Read the installation instructions document that comes with the Hazus-MH 2.0
software before attempting to perform an install.

Hazus-MH 2.0 is certified to run on ArcGIS 10 SP1, which is available from the ESRI
website. A user is allowed to install Hazus-MH 2.0 on other versions of ArcGIS
(including ArcGIS 10 SP2 that was released too late to be certified with Hazus-MH 2.0),
but Hazus-MH 2.0 is not certified to work flawlessly with those versions.

Hazus-MH 2.0 is certified to run on Microsoft Windows XP SP3 or Windows 7
(Enterprise or Professional). A user is allowed to install Hazus-MH 2.0 on other service
packs/editions, but because Hazus-MH 2.0 has not been certified to work with other
service packs/editions, there is a higher chance of encountering issues. Contact Hazus
Technical Support for additional assistance.

Hazus-MH 2.0 supports only 32-bit editions of Windows XP or Windows 7. 64-bit
support is planned for the next release.

Hazus-MH 2.0 must be uninstalled only with the Windows Add/Remove Programs
utility. For details on uninstalling, please consult Chapter 2 in this Manual.

Study Region Size

The database management system of Hazus-MH 2.0 is SQL 2005 Express SP3. This
system has a size limit of 4 GB per database, which limits the size of the region that can
be created to about 90,000 census blocks for a Riverine or Coastal flood analysis. Ninety
thousand census blocks approximates four counties and is equivalent to an area with a
population of about 9 million. For a multi-hazard study region that includes data for all
three hazards, the 4 GB limit will permit an even smaller study region. To work around
this, the full version of Microsoft SQL Server 2005 (Workgroup, Standard, or Enterprise)
must be used (see Appendix F in the User Manual).

To maximize the size of the study region that may be analyzed, set the virtual memory
size from a minimum of 2048 MB to a maximum of 4096 MB. Here are the steps for
setting the virtual memory size settings in Windows XP:

1- Click on Start | Settings | Control Panel | System

2- Click on the Advanced Tab
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3- Click on the Settings button under the Performance group
4- Click on the Advanced tab

5- Click the Change button under Virtual Memory

6- Replace the initial and maximum values

7- Click Set then OK three times to exit to the main screen

Under Windows 7, it is recommended to leave the setting ‘Automatically manage paging
size file for all drive’ as is. To view/edit the settings, do the following:

1 — Click on Start and right-click ‘My Computer’, select ‘Properties’
2 — Click ‘Advanced System Settings’ (on the left panel bar)
3 — Click ‘Settings’ under ‘Performance’
4 — Click ‘Advanced’ tab
5 — Click ‘Change...” button under ‘Virtual Memory’
6 — Uncheck the ‘Automatically manage paging file size for all drives’
7 — Select ‘Custom size’ option and replace the initial and maximum values
8 — Click ‘Set’ then OK four times to exit to the main screen. Windows 7 needs to reboot
for the changes to take effect.
Capabilities

e Transferring data, including importing study regions, from HAZUS99, HAZUS-MH and

HAZUS-MH MR1 to HAZUS-MH MRS to Hazus-MH 2.0 will require the assistance of

technical support.

* Inventory data and subsequently the Level 1 analysis functionality are unavailable for the
U.S. held territories, but are available for Puerto Rico.

e Due to lack of default riverine data, users in the State of Hawaii (except Honolulu
County/Oahu island) will be unable to perform hydrologic analyses. These users may
still compute riverine flood hazard; however, options of specific return period and suite
of return periods will be unavailable. Instead, specific discharge should be selected.

Limitations of the Hazus-MH Software
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Components of independently developed data sets in the default inventory data might not
line up on maps, for example, the placement of bridges and roads, and facilities. This
situation can be addressed by updating the default inventory data with user supplied data.

When running the hydrology analysis the recommended limitation is 125-reaches to
ensure function completion.

Running the General Building Stock analysis might require 20 to 80 minutes analysis
time, depending on the size of the scenario.

The flood date (Analysis -> Parameters -> Agricultural...) needs to be set before running
the agricultural analysis (Analysis -> Run -> Agricultural Products). Failure to do so will
result in a message during analysis that will require interaction and will likely delay
completing the batch of selected analyses.

The coastal What Ifs, Long-term Erosion and Shore Protection features are disabled.

When analyzing certain study regions, Hazus can run out of memory and fail during
coastal floodplain delineation due to the complexity of the region and event. Examples
include, but are not limited to, St. Bernard Parish, LA and Miami-Dade County, FL. If an
error like this is encountered, a recommended workaround is to divide the region into
smaller geographies like a tract.

Technical Support

Technical assistance is available via the Hazus Help Desk at https://support.hazus.us. If
you do not yet have login credentials for https://support.hazus.us please send an e-mail to
helpdesk @support.hazus.us to gain access. The Help Desk is available 24/7. Users can
also call the technical hotline at 1-877-283-8789 as an alternative means of support.

Hazus-MH Flood User Manual
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Hazus-MH Release Notes

IMPORTANT: Before attempting to install the Hazus-MH 2.0 software, please read the
installation instructions document, which can be found on the 2.0 DVDs. Or, if you have
downloaded the application from the Map Service Center Web Store, it can be found along with
the setup files on your machine once you have extracted the zip file.

Due to numerous changes in the hazard that impacts final results, it is recommended that users
build and analyze new study regions rather than import existing study regions. The most
important of these changes are shown below.

What’s New in Hazus-MH 2.0

® A new coastal storm surge modeling capability integrating two industry standard models
(SLOSH and SWAN), which now allows Hazus to predict the physical and economic
impacts of hurricane scenarios on coastal flood regions. In addition to estimating the
separate impacts of coastal flooding and high winds, the coastal surge scenario
methodology also estimates the combined economic losses to the general building stock
in a manner that avoids double counting of flood and wind losses.

e With Hazus-MH 2.0, the CDMS tool has been integrated with Hazus. CDMS will no
longer be handled as a distinct product requiring users to obtain and install it separately.
It will automatically be added when installing Hazus, thus making it easier for users to
take advantage of the tool’s data management capabilities.

e Hazus-MH 2.0 is now compatible with ArcGIS 10.0 Service Pack 1.
e The Visual Basic for Applications (VBA) ArcGIS extension is no longer required.

e User Defined or Essential Facilities now import the latitude / longitude with full precision
(no truncation).

e Riverine Velocity has been added to the Flood module as a What-if in both Hazard and
Analysis.

® Flood Shelter analysis has been optimized to run faster for large regions.

e The 200-year Return Period has been removed and a 25-year Return Period has been
added to the Suite of Return Periods in the Flood module.

¢ The Flood module has implemented the modified WHAFIS, adding the significant wave
height transect analysis in the following areas:
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Level 1 Coastal Flood Hazard;

Coastal Surge Model Nearshore analysis;
Coastal Surge Model Deepshore analysis; and
Coastal Surge Model no SWAN grid.

OO O O O

An HPR extract utility has been added that allows users to extract specific tables and data
from exported Hazus study regions.

The terrain roughness and tree coverage data sets have been updated in the Hurricane
module to use the latest available data from the Multi-Resolution Land-Use Consortium
(MRLC) at both the census block and census tract levels, resulting in more accurate loss
estimates.

Editing of tree parameters at the census block level is now possible in the Hurricane
module.

Issues with direct economic losses to single family homes and manufactured housing due
to tree fall have been addressed in the Hurricane module.

Updates to the historical storms data for the Northeast U.S. region have been made to the
Hurricane module.

The sensitivity of epicenter depth in the Earthquake module has been improved, resulting
in more accurate damage results.

Issues with Earthquake results mapping in Windows 7 have been corrected.

Issues with casualty results in the Earthquake Global Summary Report have been
corrected.

The use of the Study Region Wizard has been simplified.

Special Notes

The Flood Annualized Loss Analysis option is deactivated pending forthcoming
methodology adjustments.

Hazus-MH Release Notes
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Chapter 1 Introduction to the Flood Loss Estimation
Methodology

1.1 Overview of the Methodology

Hazus provides nationally applicable, standardized methodologies for estimating potential wind,
flood, and earthquake losses on a regional basis. Hazus can be used to conduct loss estimation
for floods and earthquakes, and contains a preview model for hurricane loss estimation. The
multi-hazard Hazus is intended for use by local, state, regional officials, and consultants to assist
mitigation planning and emergency response and recovery preparedness. For some hazards,
Hazus can also be used to prepare real-time estimates of damages during or following a disaster.

The Hazus Flood Model is for floodplain managers, their contractors, and others who are
responsible for protecting citizens and property from the damaging effects of flooding. It is an
integrated system for identifying and quantifying flood risks based on state-of-the-art analysis. It
provides an analytic, decision support tool to help communities make informed decisions
regarding land use within their flood prone areas.

An overall schematic of the Hazus Flood Model methodology is presented in Figure 1.1.
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Figure 1.1 Flood Model Schematic

As shown in this figure, the Flood Model methodology consists of two basic analytical
processes: Potential Earth Science Hazards, in this case the flood hazard analysis, and damage
analysis, in this case the flood loss estimation analysis. In the hazard analysis phase,
characteristics such as frequency, discharge, and ground elevation are used to model the spatial
variation in flood depth and velocity. During the loss estimation phase, structural and economic
damage is calculated based on the results of the hazard analysis through the use of vulnerability
curves. Model results can then be conveyed to the user via a series of reports and maps.

The Hazus software requires ArcGIS 10 with SP 1 to run and the Flood Model requires the
associated spatial analyst extension. After study region aggregation, the program runs efficiently
on a desktop computer. This manual gives detailed instructions for using the Hazus program,
but assumes that users have some proficiency with Geographic Information Systems (GIS)
software.
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1.2 Flood Hazards Considered in the Methodology

The Hazus Flood Model analyzes both riverine and coastal flood hazards. Flood hazard is
defined by a relationship between depth of flooding and the annual chance of inundation to that
depth.

Depth, duration and velocity of water in the floodplain are the primary factors contributing to
flood losses. Other hazards associated with flooding that contribute to flood losses include
channel erosion and migration, sediment deposition, bridge scour and the impact of flood-born
debris. The Hazus Flood Model allows users to estimate flood losses due to depth of flooding
although Level 1 users can develop order of magnitude losses due to flood velocity to the general
building stock (GBS). The agriculture component will allow the user to estimate a range of
losses to account for flood duration. The Flood Model does not estimate the losses due to high
velocity flash floods at this time.

Flood warning is one offsetting component to the primary flood damage factors identified above.
The Flood Model allows the user to perform “what-if?” analyses to identify what percentage of
losses avoided may make a warning system beneficial. This methodology follows the U.S.
Army Corps of Engineers approach using the “Day” curves.

In different contexts, flood hazard may have different meanings. Hazard can mean risk in some
contexts and it can mean a source of danger in others. The hazard may be that an area is
inundated about once every 10 years (risk) or it may be that an area is subject to flood depths
ranging from 5 to 10 feet (source of danger). Flood frequency studies combine these ideas and
define flood hazard in terms of the chance that a certain magnitude of flooding is exceeded in
any given year.

Flood magnitude is usually measured as a discharge value, flood elevation, or depth. For
example one may refer to the 100-year flood elevation. It is the elevation, at the point of interest,
that has a one percent (1%) annual chance of being exceeded by floodwater. Using the flood
frequency convention, flood hazard is defined by a relation between depth of flooding and the
annual chance of inundation greater than that depth. The relation is called a depth-frequency
curve.

1.3 Types of Buildings and Facilities Considered

An important requirement for estimating losses from floods is the identification and valuation of
the building stock, infrastructure, and population exposed to flood hazard (i.e., an inventory.)
Consequently, the Hazus Flood Model uses a comprehensive inventory in estimating losses.
This inventory serves as the default when a user does not have better data available. The
inventory consists of a proxy for the general building stock in the continental United States.
Additionally, the model contains national data for essential facilities (e.g., police stations), high
potential loss facilities (e.g., dams), selected transportation (e.g., highway bridges) and lifeline
systems (e.g., potable water treatment plants), demographics, agriculture products (e.g., corn),
and vehicles. This inventory is used to estimate damage (%), and the direct economic losses for
some elements (i.e., the general building stock) or the associated impact to functionality for
essential facilities.
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The Earthquake Model’s general building stock is currently available at the census tract level,
but increased resolution is needed to support the Flood Model. The census block was chosen as
the level of aggregation due to its relatively small geographic size and the capability of the
census to identify data at that level of detail. As the census data only provides sufficient
information for the development of the residential structures data, Dun & Bradstreet (D&B)
provided data for non-residential structures at the census block level.

1.4 Levels of Analysis
The Flood Model is designed for three levels of analysis:

Level 1 This is the simplest type of analysis requiring minimum effort by the user. It is based
primarily on data provided with the software (e.g., census information, broad regional patterns of
foundation distributions and no floodplain code adoption, etc.). The user is not expected to have
extensive technical knowledge. While the methods require some user supplied input to run, the
type of input required could be gathered by contacting government agencies or by referring to
published information. At this level, estimates will be crude and will be appropriate as initial loss
estimates to determine where detailed analyses are warranted.

Some components of the methodology cannot be performed in a Default Data Analysis since
they require more detailed inventory than that provided with the methodology. The following are
not included in the Default Data Analysis: damage/loss due to ground failure or erosion (riverine
only), damage/loss due to earthquake driven flooding such as tsunamis or seiche, damage/loss
due to dam failure. At this level, the user has the option (not required) to enter information about
their own local facilities in lieu of using the default point facilities (e.g., essential facilities). The
user also has the option to replace the general building stock utilizing tools provided with Hazus.
One week to one month would be required to collect relevant information depending on the size
of the region and the level of detail the user desires.

Level 2 analysis improves level 1 results by considering additional data that are readily available
or can be easily converted or computed to meet methodology requirements. In Level 2, the user
may need to determine parameters from published reports or maps as input to the model. It
requires more extensive inventory data and effort by the user than the Default Data Analysis. The
purpose of this type of analysis is to provide the user with the best estimates of flood
damage/loss that can be obtained using the standardized methods of analysis included in the
methodology. Flood Model users will be required to use the Flood Information Tool (FIT) to
pre-process their flood hazard data for use in the Flood Model. This is to ensure consistency in
their local data and format the data to be read by the Flood Model. It is likely that the user will
need to employ consultants to assist in the implementation of certain methods. For example,
knowledgeable users of hydrology and hydraulics models are required to define flood elevations.

All components of the methodology can be performed at this level, with the exception of the
velocity analysis, and the best results would be based on locally (user) developed inventories.
As the user provides more complete data, the quality of the analysis and results improve.
Depending on the size of the region and the level of detail desired by the user, one to six months
would be required to obtain the required input for this type of analysis.

Chapter 1. Introduction to the Flood Loss Estimation Methodology
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Level 3 analyses require extensive efforts by the user in developing information on the flood
hazard and the measure of exposure. This type of analysis incorporates results from engineering
and economic studies carried out using methods and software not included within the
methodology. At this level, one or more technical experts are required to acquire data, perform
detailed analyses, assess damage/loss, and assist the user in gathering extensive inventory data.
It is anticipated that at this level there will be extensive participation by local utilities and owners
of special facilities. There is no standardized Advanced Data and Models Analysis study. The
quality and detail of the results depend upon the level of effort. Six months to two years would
be required to complete an Advanced Data and Models Analysis. Each subsequent level builds
on and adds to the data and analysis procedures available in previous levels.

Figure 1.2 provides a graphic representation of the various levels of analysis and the subsequent
user sophistication to achieve that level of analysis.

Required user
effort and data

3/ Input
i sophistication

Detailed
engineering data

Combinations
2 of local and
default hazard,
building, and damage data

1 Default hazard, inventory,
and damage information

Levels of Analysis

Figure 1.2 Levels of Analysis and User Sophistication

The attributes of the model for each level of analysis and examples of typical applications are
presented in Table 1.1.
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Table 1.1 Attributes of the Hazus Flood Model

Level 1

Level 2

Level 3

Hazard

User supplied Digital Terrain or Elevation
Model (DEM), typically the USGS 30-meter
DEM. The Flood Model will use default
hazard data including Hydrologic Unit Codes,
and accumulation methodology to develop
approximate stream centerlines. USGS
regression equations and gage records will be
used to determine discharge frequency curves.

User supplied flood stream cross-sections
attributed with elevations, or lines of Base
Flood Elevation (BFE). Coastal users will
supply polygons attributed with the BFE. A
flood boundary of some form is required.
User supplied hazard data pre-processed via
the FIT. DEM consistent with their FIT
data.

Similar to Level 2 although the user will
likely work with Hydraulic models outside
of the Flood Model and the FIT. User will
be required to pre-process the data through
the FIT.

Inventory

Hazus default data. Allocation of census block
data via statistical analysis, and broad
assumptions for first floor height based on
foundation distributions. Agriculture products,
vehicles, essential facilities, some
transportation and utility facilities.

User supplied inventory data, such as Tax
Assessor data, and inventory data developed
via site surveys processed through the
Comprehensive Data Management System
(CDMS) tool. Users enhance the first floor
height and other parameters.

High quality data re: building values, flood
vulnerabilities, contents, occupancies, etc,
extended to industrial and other high-value
facilities.

Damage Curves

Broad regional default curves based on

available FIA or USACE depth damage curves.

Library of curves available for user selection.
User may create their own function using
library curves as guides.

User specifically modifies the existing
curve library for local practices.

User-input curves based on detailed
building surveys, specific crop conditions
etc.

Area weighted damage estimates based on the
depth of flooding within a given census block.

Consistent with Level 1, estimation
enhanced by improved hazard data and

Consistent with Level 1, estimation
enhanced by improved hazard data and

Damage Losses developed for general building stock, detail in inventory data and modification to | detail in inventory data and modification to
Estimation essential facilities, vehicles, agricultural damage curves. damage curves.
products, select transportation and utility
features.
Cost of repair / replacement, shelter needs, Consistent with Level 1, estimation Consistent with Level 1, estimation
Direct Loss/ | temporary housing, vehicles, crop & livestock | enhanced by improved hazard data and enhanced by improved hazard data and
Impacts losses. detail in inventory data and modification to | detail in inventory data and modification to

damage curves.

damage curves.

Induced Losses

Debris developed from direct damage to
buildings based on floor areas from the general
building stock.

Consistent with Level 1, estimation
enhanced by improved hazard data and
detail in inventory data and modification to
damage curves. Site specific debris
generation currently not available in the
Flood Model, must be based on census
block attribution of floor area.

Consistent with Level 1, estimation
enhanced by improved hazard data and
detail in inventory data and modification to
damage curves. Site specific debris
generation currently not available in the
Flood Model, must be based on census
block attribution of floor area.
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Table 1.1 Attributes of the Hazus Flood Model

Level 1 Level 2 Level 3
Indirect Loss/ | Sectoral economic impacts. Sectoral economic impacts. Sectoral economic impacts.
Impacts
¢ Flood mitigation / regulatory policy-making, [® Planning, zoning, development ® Analysis for essential, cultural, high-
regional, state, federal levels e Selecting mitigation alternatives loss potential facilities
Typical Pre-feasibility studies e Pre-feasibility engineering studies ¢ Emergency planning and real-time
Applications Real-time emergency response with no ¢ Emergency planning and real-time response

warning

¢ Preliminary planning, zoning development

response
¢ Environmental impact analysis
e Education

e Mitigation and engineering research
e Scientific research
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1.5 Assumed Levels of Expertise of Users

Flood model users can be broken into two groups: those who perform the analysis, and those
who use the results. For some efforts these two groups will consist of the same people, but
generally this will not be the case. However, the more interaction that occurs between these two
groups, the better the analysis will be. End users of the loss estimation analysis need to be
involved from the beginning to make results more usable.

Those who performed the Flood Model analysis must, at a minimum, have a basic understanding
of flood risk issues. Even Level 1 users will be prompted to enter appropriate community
specific information, such as the drainage area the model should use when generating the stream
network, or the 100-year Still Water Elevation (SWEL) when performing a coastal analysis. In
many cases, the results will be presented to audiences (i.e., city councils and other governing
bodies) that have little technical knowledge of the flood loss problem.

To obtain the best results, it is assumed that the loss analysis will be performed by a team
consisting of floodplain manager(s), structural engineer(s), economist(s), sociologist(s),
hydrologist(s), emergency planner(s), public works personnel, and the loss estimate users. These
individuals are needed to develop flood return periods or discharges of interest or concern,
develop and classify building inventories, provide and interpret economic data, provide
information about the local population, and to provide guidance on what loss estimates are
needed to fulfill the user’s goals. The participation of at least one GIS specialist with some level
of familiarity or expertise in data management and GIS would be very beneficial.

If a local or state agency is performing the analysis, some of the expertise can be found in-house.
Experts are generally found in several departments: building permits, public works, planning,
public health, engineering, information technologies, finance, historical preservation, natural
resources, and land records. Although internal expertise may be most readily available,
participation of individuals from academic institutions, citizen organizations, and private
industry cannot be underestimated.

1.6 'When to Seek Help

The results of a loss estimation analysis should be interpreted with caution. If using the Level 1
methodology with default data, there will be a great deal of uncertainty associated with the loss
estimate. If the loss estimation team does not include individuals with expertise in the areas
described above, then it is likely that one or more outside consultants may be required to assist
with interpreting the results. It is also advisable to retain objective reviewers with subject
expertise to evaluate and comment on map and tabular data outputs.

A consultant familiar with hydrology and hydraulics (H&H) will understand the basis of the
methodology and can provide a great deal of input on the utilization of output results. Attention
should be given to any differences in the methodology used to define documented scenarios. A
scenario event that is defined without an in-depth understanding of the flood sources and built
environment may not be appropriate for the loss estimation analysis.

Chapter 1. Introduction to the Flood Loss Estimation Methodology
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If the user intends to modify the default inventory data or parameters, assistance will be required
from an individual with expertise in the subject. For example, if the user wishes to change
default percentages of model foundation types for the region, a structural engineer with
knowledge of regional design and construction practices will be helpful. Similarly, if depth-
damage relationships or other curves selected from the damage function library need editing,
input from a structural engineer is recommended. Modifications to defaults in the direct and
indirect economic modules require input from an economist.

Zimmerman Associates, Inc. has established technical help for Hazus users. Users should
contact the Hazus Help Desk at https://support.hazus.us. For information on technical support
users, agency and organizational websites are also listed in this report to access Frequently
Asked Questions (FAQs), software updates, training opportunities, and User Group activities.

1.7 Methodology Results

There is a great deal of flexibility in displaying output. Tables of social and economic losses can
be displayed on the screen, printed, or pasted into electronic documents. Most outputs can also
be mapped. Colors, legends and titles can be easily altered. Results can be compiled to create
electronic presentations, or as inserts to a community project report.

Examples of graphical and numerical outputs that can be produced by the program are found in
Figure 1.3 and Figure 1.4.
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Figure 1.3 Sample Graphic Output Flood Depth Grid for A 100-year Flood
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Figure 1.4 Sample Numerical (Crystal Report) Output

1.8 Uncertainties in Loss Estimation

The user should always be aware that numbers produced by software models such as Hazus are
to be used with a certain degree of caution. Uncertainty within the results can be introduced
from a number of sources including the use of national datasets to represent local conditions,
simplifications within the model introduced to allow the model to have flexibility with Level 1
users, and errors introduced as part of the mathematical processing within the software code.
Finally, user input can also have a great affect on the uncertainty associated with the results. At
this time, the Flood Model does not provide the user with an assessment or “treatment” of
uncertainty. As a planning tool, the consistency and value of the results developed by Hazus
cannot be understated. When properly used, the results developed by Hazus can allow a user to
identify and manage the flood hazard especially as it relates to development trends and the

management of fiscal resources.

1.9 Applications of the Results

Figure 1.5 summarizes the output that can be obtained from an analysis. There is a great

deal of flexibility in displaying output. Tables of social and economic losses can be

displayed on the screen, printed out or pasted into electronic documents. Most outputs
can also be mapped. Colors, legends and titles can be altered easily. Details are provided

in Chapter 10.

Chapter 1. Introduction to the Flood Loss Estimation Methodology




1-11

FLOOD HAZARD INVENTORY

Fr‘e|:1ueru::'-,-' Bulldinge
Infrastructure
Fopulation
Agriculture

INDUCED DAMAGE

Debriz Generation

INDIRECT LOSSES

Figure 1.5 Sample Numerical (Crystal Report) Output

1.10 Organization of the Manual

The User Manual provides the background and instructions for developing an inventory to
complete a flood loss estimation study using Hazus. It also provides information on how to
install and run the software, and how to interpret and report model output. The contents and
organization of the User Manual are outlined below.

The Technical Manual accompanies this publication. It documents the default data and explains
the methodology used to calculate flood related losses. Together, the two manuals provide a
comprehensive overview of the nationally applicable loss estimation methodology.

Chapter 1: Provides the user with a general understanding of the purpose, uses and
components of a regional flood loss estimation analysis.

Chapter 2: Gives instructions for installing, starting, and installation verification of Hazus.

Chapter 3: Provides an analysis using only default data.

Hazus-MH Flood User Manual
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Chapter 4:

Chapter 5:

Chapter 6:

Chapter 7:

Chapter 8:

Chapter 9:

Chapter 10:

Chapter 11:

Provides an overview of the types of data required to run the loss analysis, as well
as a description of the default databases.

Contains detailed information about what data are needed to complete a loss
study, sources of inventory, how to collect inventory, and related expenses to
anticipate. This chapter also describes how to convert data to the correct format
for the methodology, and how to enter data into Hazus.

Includes instructions for entering data, editing records and geocoding addresses.
Provides the user with a discussion on how to display, modify and print databases.

Discusses the Flood Information Tool (FIT) briefly. This ArcGIS extension is
designed to process user-supplied flood hazard data into the format required by
the Hazus Flood Model.

Provides a detailed step-by-step description of how to run an analysis using
Hazus, including analysis with user-supplied data.

Discusses how to view results and provides suggestions on how to develop a
report.

References.

The User Manual is written in language that should be easily understood by a user of the
methodology. Highly technical terms are avoided where possible, but a glossary of terms is
provided in Appendix D to supplement any definitions that are needed. A compilation of
relevant references is found in the References Section.

The appendices contain detailed information about the structure of the methodology.

Appendix A

Appendix B

Appendix C

Appendix D

Installation verification provides a quick start tutorial for the Hazus
Flood Model.

Provide descriptions of the model building types that are used in the
methodology.

Provides the user with examples of using the Hazus Flood Model to
support policy decisions and other flood-related applications. The
chapter also provides a complete explanation of the “what if?”
capabilities of the Flood Model.

Database dictionary containing details about the format of the Hazus
databases.

Chapter 1. Introduction to the Flood Loss Estimation Methodology
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Appendix E GIS Data Dictionary containing metadata regarding GIS datasets used as
input in the flood hazard computations.

Appendix F Running Hazus with SQL Server 2005.
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Chapter 2 Installing and Starting Hazus-MH

Please refer to the Installation Instructions.pdf document that comes with the Hazus-MH
software for installation assistance. It is very important to read these instructions before
attempting to install Hazus-MH. Contact Hazus Technical Support if you cannot locate the
instructions document (https://support.hazus.us or 1-877-283-8789).
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Chapter 3 Running Hazus Flood with Default Data

Running Hazus with default data requires a minimum of effort and technical expertise. Hazus
contains a variety of default parameters and databases. The analysis uses data provided with the
methodology, such as the general building stock data and broad regional patterns of floodplain
code adoption. A small amount of user-supplied input is required to run the analysis, but this
input can be gathered by contacting government agencies or referring to readily available
published sources.

The results of a Hazus run using default data will have large margins of error. This type of
output would be appropriate for regional, state or national level analyses. At the local level, this
type of analysis is most appropriate as an initial loss estimation study to determine where more
detailed data collection and analysis are warranted. Conducting a run using default data is an
excellent way to become familiar with using Hazus.

Some components of the methodology cannot be performed in an analysis using default data
because they require more detailed inventory than that provided with the methodology. For
example, you can only analyze damage and loss for wastewater systems if you provide a detailed
inventory of the facilities.

This Section takes you step-by-step through the process of producing and presenting flood loss
estimates from default data with Hazus.

3.1 Defining the Study Region

The first step of any Hazus run is defining the study region, the geographic area that will be
analyzed. The first time you use Hazus, you must define a study region before you can access
the program. In subsequent uses, you may open an existing study region or define a new one.

The study region can be any combination of states, counties, census tracts or census blocks.
Currently if you want to create a study region that matches a city boundary, you will need to
know what census tracts are contained within the city. In many cases, the region boundary will
follow political boundaries such as counties, or those municipalities that are city-counties. It is
important to note that Hazus will not include any inventory data outside the area you have
defined as the study region. Some hazard specific data required for the analysis may extend
beyond the study region you have selected. In fact, Hazus will not allow you to add any
facilities that are not contained within the study region boundary.

The methodology is based upon using census blocks as the smallest geographic unit (this is
different from the earthquake model which uses census tract as the smallest unit). A census
block is the smallest Census Bureau geographic entity; it generally is an area bounded by streets,
streams, and the boundaries of legal and statistical entities, such as metropolitan area, census
tracts, etc. every effort is made to make the census block as homogeneous as possible in terms of
income, population and other characteristics.

Hazus-MH Flood User Manual
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Immediately upon opening the Hazus program, you are prompted to create or open a study
region, as shown in Figure 3.1. If you have already created a study region, you can open it now.
If there are no study regions created on your machine, you will need to create one now. Select
the button labeled Create a new region and click OK. This Section will create and use a study
region for Alamance County, North Carolina as an example.

" Impart a region

HAZUS-MH Startup
0 “Wwielcome to HAZL 5-kH.
0o In order to use HAZUS-MH, vou need to define the shudy region to be
Qo uzed in the analysiz.
-]
(T
. Fleaze zelect the desired option below, and a wizard will guide pou
through the necessary steps.
(a]
z ¥ Create a new region
b -
w
s
< i
=
O3 -
T
i—
e
o
w

E it

Figure 3.1 Hazus Start-up Window
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Next, Hazus will lead you through the process of creating a study region. First you will be
prompted to name your study region. You may also choose to write a description of the study
region that you will be able to view when opening study regions later. This is shown in Figure
3.2. Be sure not to include leading or trailing spaces in the study region name. Press Next when
you are ready to proceed.

Create Mew Region

Study Region HMame
Each study region needs to identified with a unique name.

Enter below a narme which uniquely identifizs pour region. The name can be up to 50
characters long.

iﬁ-\lamance County, HC

Reqion description [optional):

Riverine Flood

< Back U Nest s Cancel

Figure 3.2 Naming the Study Region

The next window will prompt you to select which hazards you are interested in examining for
your community. The analysis for each hazard requires different default information, and the
study region you create will include only the information needed for the hazards you intend to
run. For this example, we select only Flood, as shown in Figure 3.3. Note it is recommended
that the flood user limit the size of their study regions to approximately four counties in size due
to the large amount of data required for the flood analysis.
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Create Mew Region

Hazard Type
The hazard type controls the bupe and amount of data that will be aggregated.

The hazard type selected affects the analysiz options that will be available.

Your study region can include one or more of the following hazards. Check below the
hazard(z] you are interested in.

[ Earthquake

™ Huricane

Motes:
1. Selection of hazards listed above depends upon the hazard modules installed.

2. Once a study region iz built with & given hazard(z], it cannot be modified later on, in
other words, you cannot add another hazard to it. Altemnatively, you may re-create a
similar region with different hazard(z).

< Back | Mext > | Cancel |

Figure 3.3 Select Hazards for a Study Region

The next step in creating a study region is shown below in Figure 3.4 is to select the level of
detail you would like for your study region.

Create Mew Region

Agagregation Level
The aggregation level defines the procedure by which the study is defined.

Yiou can define your study region at one of the geographic levels. We call this the
aggregation level Pleaze select below the aggregation level you want to use,

State

O IS

Cenzus bact

Cenzuz block

oy R AT

Watershed

< Back | Mest» | Cahcel |

Figure 3.4 Study Region Aggregation Level

The aggregation level defines the resolution at which your study region will be defined. If you
wish to be able to perform analyses anywhere within a county, select the “County” aggregation
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If you wish to select a sub-county study region by census tracts or blocks, select the

appropriate radio button. The aggregation level does not affect the resolution of results. All
Flood Model results are computed at the census block level, regardless of the level of

aggregation.

The next steps involve selecting the state your study region is located in, and then the county or
counties to be included in the region. You can do this by selecting from a list of states and then a
list of counties, or by selecting both from a map. For example, you can select a county
individually by single clicking on its name (or select multiple counties by single-clicking on the
name of the first county and holding down the “Ctrl” key while single-clicking on the remaining
counties). These steps are illustrated in Figure 3.5 and Figure 3.6.

Create New Region

State Selection
The state selection narows down the lacation of the region to be created to
specific statefs)

Please select the state(s) for the study region you want to create.
States (1 selected]:
Mizsizzippi [M5] B
Mizzouri [MO]
Montana [MT]
Mebraska [ME)
Mevada [MY)
Mew Hampshire [NH]
Mew Jersey (M)
Mew Mexico (M)
Mew York (MY

m

Herth Caiolina [NC)]

Morth Dakata [MD]
Ohio [OH)
Oklzahoma (OK) g

Show map
< Back Next »

Cancel |

Create New Region
County Selection

The county selection defines the county ar counties within previously selected
state(z], ta include in the study region.

Please select the county or counties for the study region you want to create.

States:

Counties 1 selected]:

Total: 1 I

< Back

Mext > |

Select all counties
Deselect all counties

Shaow map

Cancel

Figure 3.5 Select State and Counties by List

42159343, 65687314

Selection Done. Back

Please Select State(s) where region i lacated B Flease Select County or Counties where region is located B
[ alololenEolacl=ld &la|v|e @ LB a|n|s|s|d]
B =

36151688, -79.225361

Selection Done, Back

Figure 3.6 Select State and County by Map

If you choose to select your state and counties by map, you can use the “Identify” tool (the
button with the lower-case i) to click on an area to identify it.
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After identifying the state and counties and clicking Next, Hazus will start to build the study
region. The process of building a study region will take some time, depending on the processor
speed of your computer and the size and level of detail of the study region you have defined. For
a study region of one county, it could take Hazus between five minutes and 20 minutes to
process the information. This process requires time because of the large amounts of data that are
being loaded into the study region.

When the study region is complete, the same window that appeared when you first opened
Hazus will appear again. This time, you should select Open a region.

Hazus will present you with a list of all of the study regions that have been created on your
computer. If the study region you just created is your first, you will only see one region listed.
In Figure 3.7, there are two study regions to choose from, meaning that the Alamance County,
North Carolina region created in the example was the second region to be created on that
computer. Select the name of the region you just created and click Next to open it.

Open Region

Select Region
The study region selection sets the region that will be opened. v
L]

Select the study region you want ta open from the list of study regions you have created
z0 far,

Region | Dezcription J Created
Biverne Flood N

5 24
Brunswick County, N Coastal Flood 317-2011 12:04:

< Back | Mext » | Canicel |

Figure 3.7 Selecting which Study Region to Open

The study region will open in the Hazus window, showing the outline of the region you have
created along with a delineation of the census tracts, as shown in Figure 3.8 for Alamance
County, North Carolina.
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€D HAZUS-MH: Flaod - Mlamance County, NC == ol =<

File Edit View Inwentory Hazard Analysis FResults Bookmarks Insert Selection Geoprocessing Customize ‘Windows Help
AEaES B b - | 1302633 Y EEE S a2 .

HEMQ il k@ BN SR &) .

Table Of Contents rx

EERE s

= = Layers
=] Census Blacks

[ Census Blocks
=] Census Tracts
[ Census Tracts

£ @ Study Region Boundary
[ Study Region Boundar,

3

79°14'5,2"W 36°15'0.55"N

Figure 3.8 The Opened Study Region

3.2 [Examining Inventory Data

As noted, this Section describes how to conduct a Hazus analysis using the default data and
methods provided with the program. This means that we will not change any of the inventory
data that the program has compiled. Later Sections examine how to alter the data and methods.
We will, however, examine these data to better understand the information that Hazus includes.
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3.2.1 Inventory Menu Items

If you click on the Inventory menu, you will see listed all of the types of inventory data that are
included in your study region. Figure 3.9 shows these menu items and the submenu items for
General Building Stock.

B HAZUS-MH: Flood - Alamance County, MC = e |
File  Edit  Wiew _inventory Hazard  Analysis  Results  Bookmarks Insert  Selection Geoprocessing  Customize  Windows  Help
e B = | General Building Stock _I Square Footage... x? .

HEMO Essential Facilities... Building Count..,

Table OF Contents High Patential Loss Facilities... Waluation Parameters..,

D 8GCE H User Defined Facilities Dallar Exposure (Replacerment Yalue)... 7————-'
& £ Layers Transpartation Systerns.., Depreciation Pararneters..,

= Census Bl Utility Systerns... Depreciated Exposure..,

[]Censu Hazardous Matarials.. General Occupancy Mapping...
B Census T i ¢
=] .DC Wemographics: Flood Specific Occupancy Mapping...

Ensu Aari First Floor Elevations

=) Study Reg gricultural Products...

[ Study R Wehicles..,

Wiews Classifications »
}
- m 2

T0720°26,37"0 35°51'17.03"N

Figure 3.9 Inventory and General Building Stock Menu Items

These menu items include both listings of inventory, such as the number of buildings in the study
region, and presentation of some built-in calculation parameters, such as parameters used to
determine the value of the general building stock in the study region.

In this section, we will examine several of the inventory and parameter items in both table and
map forms. You should familiarize yourself with all of the items by selecting each menu item
and exploring all of the windows.
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3.2.2 General Building Stock

The General Building Stock (GBS) includes residential, commercial, industrial, agricultural,
religious, government, and educational buildings. Damage is estimated in percent and is
weighted by the area of inundation at a given depth for a given census block. It is assumed that
the entire composition of the GBS within a given census block is evenly distributed throughout
the block.

3.2.2.1 Square Footage

The Square Footage browser allows you to view or modify the general building stock square
footage by specific occupancy and census tract. The data in this browser are common to all three
hazards.

M Square Footage

Select County to digplay:
\tlamance, N [37001) |
-
Square Footage Distribution [thous. =q. )
CensuzBlock RES1 RESZ RES34 RES3B RES3C RES3D =)
1 .86 025 112 052 0B7 20|
2 A700102010110M 514 033 1.49 0,70 na 2.7 &
3 A700 0201077002 482 0N 1.40 0.65 024 25
4 A70M 0201077003 0.00 0aa 0.0 0.00 0.aan 0.0
5 3700102071 071004 3 021 0493 044 056 17
5 AT001 02071 071005 0,00 0o 0.0n .00 0o 0.0
7 AT00 0207 071006 1.593 01z (.56 026 033 1.0
a 270002070 077007 5,74 037 1.67 078 1.00 a1
9 2700 0207077008 032 00z 009 0.04 008 01
10 2700 0201077009 0.00 0aa 0.0 0.00 0.aan 0.0
11 Ar0mo2ooIma 0.00 0aa 0.0 0.00 0.aan 0.0
12 370010201011011 0.on 0nn 0.on 0.00 0o 0o
13 Aromo2oiotio 2 0,00 0o 0.0n .00 0o 0.0
14 AT0m oo o103 0.00 0o 0.0 .00 0.an 0.0
15 A70Mo201071014 0.00 0aa 0.an 0.00 0.an 0.0
16 A70M 020011015 0.00 0aa 0.an 0.00 0.an 0.0
17 70N 02011 E 0.00 0aa 0.0 0.00 0.aan 0.0
18 Arom oot oo 7 0.on 0nn 0.on 0.00 0o 00 -
19 370010201017018 0.on 0nn 0.on 0.00 0o 00|
20 Ar0mo2oioii01e 0,00 0o 0.0n .00 0o 0.0 =]
1 v[ ]
Close | Print |

Figure 3.10 Square Footage Browser
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3.2.2.2 Building Count

The Building Count browser allows you to view the general building stock count by census
block. Each census block located within the study region appears in the left-hand column of the
table, identified by the number assigned by the US Census Bureau. For each census block, the
total number of buildings is listed, along with the number of buildings assigned to each category
of use or general occupancy. Hazus identifies seven general occupancy categories (residential,
commercial, industrial, agriculture, religion/non-profit, government and education), which are
explained more fully in the Technical Manual. When viewing the building counts by specific
occupancy, you can modify the data. When viewed by general occupancy, general building type,
or specific building type, the data are read-only. The data displayed in this browser are common
to all three hazards (except when viewed by specific building type).

M Building Count

By Dccupancy ] By Building Type |
Table Type: Select County to digplayw:
|Eienera| Ococupancy Type ﬂ |.-'-‘-.Iamance, MC [37007) ﬂ
-
General Bulding Count By Dccupancy
CenzuzBlock Tatal Rezidential Commercial Induztrial Agriculture Felig_= |
1 7001 02011011000 4 3 1 a 1] =
2 001 0207071007 K] 3 a a 1] -
3 3700 0207077002 K] 3 a a 1]
4 7000207077003 1] a a a 1]
] 700 0201077004 2 2 a a 1]
5 3001 0201071005 1] a a a 1]
7 37001 0201 011006 1 1 a a 1]
a 37001 0207071007 5 a] a a 1]
9 7001 0207 077008 1] a a a 1]
10 7000201077009 1] a a a 1]
1 700201011010 1] a a a 1]
12 000201011011 1] a a a 1]
13 IF00 oo o012 1] a a a 1]
14 AP0 0207071013 1 a a a 1]
15 AP0 o2 o101 4 2 1 1 a 1] -
16 AP0 021015 1] a a a 1] =
17 0N 0201011016 1] a a a 1] =|
< | [ ]
Sqft Factors | Cloze | Frint |

Figure 3.11 Building Count Browser
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3.2.2.3 Valuation Parameters

The Valuation Parameters includes many views, all of which cannot be edited. The first view
(Figure 3.12) shows replacement costs for each specific occupancy. Below is a list of the views
available when the user selects the Next > button.

1. Replacement Cost (Figure 3.12, refer to Table 14.1 and 14.2 in Technical Manual)
2. Location Factors
3. Single Family (RES1) Garage Distributions by Census Block
4. Single Family (RES1) Garage Replacement Cost (refer to Table 14.3 in Technical
Manual)
5. Single Family (RES1) Basement Distribution by Census Block
6. Height Distribution (Number of Stories) by Census Block
M Yaluation Parameters EEmE
Feplacement Cost l RES1 Replacement I:nst]
Feplacerment Cost
Occupancy HazuzDefintion |  OccupancyExample | MeansCost |
1 REST Single Family Dweling | Refer to hzREST1ReplCost =
2 |RES2 Manufactured Houzing | Manufactured Housing 35.75) ot
3 |RES3A Fuilti Family Dielling 1 s Duplex 7348
4 |RES3E rulti Family Dwelling |2 Triples/Quads 8660
A |RESSC Pduilti Family Doaelling 1 me 5-3 units 154.31
[ |RESZD rulti Family Dowelling | oee 10-19 wnits 13767
7 |RES3E FAulti Family Dwelling 1 lar 20-49 units 135,39/
a |RES3F it Family Dwaelling 1 lar 50+ urnits 131.93
| |RES4 Temp. Lodaging Hotel, medium 13252
10 |RESE | ngtitutional Dormitary Drarm, medium 16096
11 |RESE M urzing Home Murzing home 126.95]
12 | COM1 Retail Trade Dept Store, 1 st 8263
13 |COMZ Wholezale Trade Wwiarehousze, medium 75,95/
14 | COM3 Fersonal and Repair Ser Garage, Repair 10234
15 | COr4 Frofeszional/ Technizals Office, Medium 133,43
16 | COME Banks Bank 191.653
17 | COME Hozpital Hozpital, Medium 224,291
18 | COM7 Medical Office,/Clinic Med. Office, medium 164.18]
19 | COMS Entertainment & Recreati| Restaurant 17051
20 | COM3 Theaters Movie Theatre 122.05]
21 |COM10 Farking Parking garage 4372 -
22 |IMD Heawy Factam, zmall 08,28 E
23 |INDZ Light Warehouze, medium ThA5| >
4 | o[
Mest » 1 Cloze 1 Frint ]

Figure 3.12 Valuation Parameters, Replacement Cost Browser
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3.2.2.4 Dollar Exposure

The Dollar Exposure browser allows you to view the general building stock dollar exposure by
census tract. When viewing the dollar exposures by specific occupancy, you can modify the data.
When viewed by general occupancy, general building type, or specific building type, the data are
read-only. The data displayed in this browser are common to all three hazards (except when
viewed by specific building type).

M Dollar Exposure

By Occupancy l By Building Type ]
Table Type: Select County to display: Exposure Type:
|General Ococupancy Type j |.l'-‘~lamance, MC [37007) ﬂ |Builu:|ing ﬂ
-
General Building Stock Exposzure [thous. dollars)
CensuzsBlock T atalE sposure Residential Cammercial |ndustrial Aariculture = |
1 270010201017000 2737 1534 1165 a4 n 2|
2 3700702010171007 1304 1206 [l 1] 0 &
3 70010201 017 002 1255 1132 123 i i
4 F70010201017003 103 i 108 i i
5 37001 02010171004 992 75k 236 i i
B 70010201 0171005 2259 i BET B33 i
7 3700102010171006 it 451 07 1] 1]
a A700102010171007 1481 1360 121 1] 1]
9 A70010201017008 4159 TE 1576 2807 1]
10 3001 0201011009 i i i i i
11 AP0 0201011010 B2 i g2 i i
12 P00 0207011011 i i i i i
13 A0M o002 1] 1] 1] 1] 1]
14 AP0 0201077073 F1a 1] 1] 1] 1]
15 700102010171014 2309 1486 a23 1] 0 «
16 P00 0201011015 2023 i 412 i 0 =]
17 P00 0201011016 1673 i 1568 105 0=
- e e - | — _ _”_
Cloze | Frint |

Figure 3.13 Dollar Exposure Browser
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3.2.2.5 Depreciation Parameters

The Depreciation Parameters browser allows you to view the median year built and median age
of a census block. The parameter for the depreciation of buildings is based on the age of the
building. These parameters are used to determine the depreciated exposure of a census block as
seen below in Figure 3.14.

B Depreciated Parameters

Select County to dizplay:
Wamance, NC [37001] |
M edian Age
CenzusBlock M ediant'zarBuilt Mediandge =
1 1539 £8 =
2 AT0010201 01100 1939 =] =
3 3700102071 071002 1939 =]
4 AT001 0207071003 1939 =]
] A0 02071077004 1939 =]
B 2700 0207077005 1934 =]
7 2700 0207077008 1934 =]
a A700 02010771007 1939 =ia]
9 3700102071 071008 1939 =]
10 A7001 0207071009 1939 £
11 Ar0mo2oioiioin 1939 £
12 Ar0mo2o1 o110 1939 £
13 Aromoz2oo o 1934 £
14 700201077101 3 1939 ga
15 700201011014 1939 =ia]
16 Ar0m oo o015 1939 ot
17 Arom oo o101 1939 £
18 Aromo2o o o 7 1939 £
14 Aromo2ooiiot g 1939 £ =
20 A70mo2o1o1104 1934 £ —
21 A70M 02010771020 1939 =ia] %
. o[ ]
Mewt = Cloze | Frint |

Figure 3.14 Depreciation Parameters Browser
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3.2.2.6 Depreciated Exposure

The Depreciated Exposure browser allows you to view the total exposure (in thousands of
dollars) by occupancy or by building type. The depreciated exposure is determined by
subtracting the median age of a census block (as seen in Figure 3.15) from the current calendar
date to get the age of the building. That age is then multiplied to a depreciation curve that will
determine the depreciated value to the census block.

Fox

B Depreciated Exposure

By Dccupancy ] By Building Type |
Table Type: Select County to digplayw: Exposure Type:
|Eienera| Ococupancy Type ﬂ |.-'-‘-.Iamance, MC [37007) ﬂ |Bui|ding ﬂ
-
General Bulding Stock Exposure [thows. dollars)
CenzuzBlock TatalE rpozure Rezidential Commercial Induztrial Agriculture - |
1 7001 02011011000 E29 97 283 9 n =
2 001 0207071007 454 324 170 1] 0
3 3700 0207077002 337 07 an 1] 1]
4 7000207077003 26 1] 26 1] 1]
] 700 0201077004 261 204 a7 1] 1]
5 3001 0201071005 550 1] 138 154 1]
7 37001 0201 011006 158 123 7h 1] 1]
a 37001 0207071007 396 367 29 1] 1]
9 7001 0207 077008 1016 21 384 E11 1]
10 7000201077009 1] 1] 1] 1] 1]
1 700201011010 15 1] 15 1] 1]
12 000201011011 1] 1] 1] 1] 1]
13 IF00 oo o012 1] 1] 1] 1] 1]
14 AP0 0207071013 175 1] 1] 1] 1]
15 AP0 o2 o101 4 AEZ2 362 200 1] 0
16 AP0 021015 452 1] 100 1] 0 =]
17 0N 0201011016 408 1] a8z 26 0=
4| T - ) . . ]
Cloze | Print

Figure 3.15 Depreciated Exposure Browser
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Shared among the three models, the General Occupancy Mapping dialog allows the user to
define the distribution of general building types (e.g., Wood) for their study region. The default
distribution is not editable by the user and is assigned to all of the census blocks within the study

region.

There is one General Occupancy Mapping scheme per state and a study region

consisting of more than one state will display the default schemes for both states. Figure 3.16
below shows the General Occupancy Mapping Scheme as seen when opened by the user.

General Occupancy Mapping

States: Counties:
Alamance Mapping Scheme: |NE'I j
# Census Block tapping Scheme Bl
1 |3F0010201011000 WCH [
2 | 370010201011001  WNCH
3 370002011002 WNC
4 | 370010201011003 WNCA
5 |370010201011004 NCH
£ | 37000201011005  MCT
7 | 3F0010201011008 WCH
8 [370002M011007 WO
9 | 370010201011008  WNCA
10 |370010201011003  MCH
11 | 3700702010110 NCT =
4 f* Censusz Block List " Census TractList ¢ County List
# Scheme Mama | MappingType | Date Created | Date pdated Description 1D .
tem Jul 10 2002 2002 T
Copy
Edit
Delete
4 | r
] | Cancel

Figure 3.16 General Occupancy Mapping Overview

Highlighting the default scheme in the lower grid allows the user to view the default scheme. By
selecting the View button (circled) the dialog seen in Figure 3.17 will open for the user to view
the default distribution.
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General Building Type Mapping Scheme Distribution

Scheme Mame: Scheme Description:
| MC1 INnrth Carolina Default Mapping Scheme
General Occupancy By General Building Type:

Dcoupancy Total | “wood M azonm Concrete Steel tanufactured Housing =
RES1 | 100 92 g 0 1] 0
RES2 100 1] ] 0 1] 100
RES 34 100 62 N 4 g 0
RES2E 100 g2 Kl 4 3 0
RES3C 100 g2 Kl 4 3 0
RES3D 100 g2 Kl 4 3 0
RES3E 100 = Kl 4 3 0
RES3F 100 52 Kl 4 | 0
RES4 100 48 21 12 13 0
RES& 100 7 34 40 19 0
RESE 100 22 Kl 20 27 0
COk1 100 14 23 7 56 0
COkZ2 100 10 24 7 54 0
COr3 100 25 40 v 28 0
COrd4 100 26 a3 9 32 0
COrE 100 132 a0 12 45 0
COkE 100 2 18 ) 55 i} .
COkY 100 24 28 a 40 0
COkS 100 19 21 7 53 0
COkS 100 a] 17 15 B3 0
Cari1o 100 1] 2 73 25 0
IND1 100 5 15 1E =1] 0
IND2 100 1a 28 12 50 0
IMD2 100 7 18 10 E5 0 -

Ok | Cancel |

Figure 3.17 General Occupancy Mapping Scheme Distribution by Building Type

As seen in the figure, the building type distribution is defined by the specific occupancies used in
the three hazard models. The blue text indicates that the user cannot edit the text. If the user
selects the Copy button immediately below the View button, the user will see the dialog shown
in Figure 3.18 below where the user can name the new mapping scheme
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Hew Mapping Scheme

X

MHew Scheme Mame:

Mew Scheme Dezcription:

Baze Scheme Mame:

MC1 j
k. | Cancel |

Figure 3.18 New Mapping Scheme Dialog

The user is required to enter a New Scheme Name, which will be displayed in the Mapping
Scheme dialog. The user may want to enter a New Scheme Description to distinguish this
scheme from others should the user create multiple schemes. The Base Scheme Name is not
editable, and provides the user with an indication of the mapping scheme that served as the basis
for the new scheme. When the user clicks on OK, the dialog seen in Figure 3.19 is opened.
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General Occupancy Mapping @

States Counties:

Alamance tapping Scheme: |MyNewSchem j

Census Block M apping Scheme i~
37001 0201011000 MCA i
3o 020101001 MO
3700102011002 WO
37001 0201011003 MCH
7000201011004 WO
37001 02010M1005 MO
F0M 020101008 WO
70 02011007 MO
3700102011008 MO
F0M 020101003 WO
70002011010 MO

A S
=l

[ it ; ™ Census Block List ¢ Census Tract List ¢ County List

# | Scheme Mame MappingType | Date Created | Date Updated | Description e
1 MNC1 Supstem Jul 10 2002 Jul 10 2002 Marth Caralina Default Mapping Scheme

MyMewSchem  User-Defined Flood  Sep 2320010 Sep 23 20010 Copy

E dit

Delete

1 | r

ok, | Cancel |

Figure 3.19 General Occupancy Mapping with User Defined Mapping Scheme

When the user created mapping scheme is selected (as seen in Figure 3.19) the command buttons
Edit and Delete (red box) are enabled. The user can use the Edit button to open a dialog similar
to that seen in Figure 3.17 except the field text will be black and the user is allowed to edit the
information and change the mapping scheme. Please note that the user is not allowed to edit the
specific occupancy identification (e.g., RES1) and this text remains blue.

3.2.2.8 Flood Specific Occupancy Mapping

Flood specific occupancy mapping is an example of a hazard specific default data parameter
included with the Hazus model. The flood specific occupancy mapping “maps” the specific
occupancy categories for buildings, such as RESI and RES?2, to physical building characteristics
that affect flood damage. Specifically, these physical building characteristics include the type of
building foundation and the height of the building’s first floor above grade. There are three
default mapping schemes that come with the Hazus program. Figure 3.20, below, indicates
which of the three default schemes has been assigned to each census block in your study region.
For the example region, the default scheme RiverineDflt has been assigned to all census blocks.
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x|

States: Counties: Block Type: Coastal - ! |
Alamance Mapping 5chems: | CoastalDflt j
Entry Date: |2D1 0 ;
# Census Block Mapping Scheme EntryD ate BlockType |
1 |370010201011000 | RiverineDfilt 1981 F -
2 |370010201011001 | RiverineDflt 1981 R
3 3700102071002 RiverineDfit 1981 R
4 |370010201011003 | RiverineDflt 1981 R
5 |370010201011004 | RiverineDfit 15981 R
£ | 370010201011005  RiverineD fit 1381 R
7 |370010201011006 | RiverineDflt 15981 R
8 3700102011007 RiverineD fit 1381 R
9 3700102071008  RiverineDfit 15981 R
10 |370010201011009 | RiverineDflt 1981 R 2
z e o R e ._]. = >J—
il ot 5 {* Census Block List (™ Census TractList ¢ County List

Date Updated | Description -
5 Feb132003 Feb 132003 _ Vew |
L GreatlakesDilt Feb 132003  Feb13 200 Copy
R RiverineD Systern  Feb 13 2003 Feb 13 2003

[SSRISY — B=4

oK | Cancel

Figure 3.20 Flood Specific Occupancy Mapping Overview

If you select the RiverineDflt row in the Flood Building Mapping window, and press View, the
window shown in Figure 3.21 will appear. Select any specific occupancy classification, such as
COMLI, to view the default assumptions for structures built before and after a Flood Insurance
Rate Map (FIRM) was made for the community (i.e., Pre-FIRM and Post-FIRM).
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Flood Building Characteristics Distribution ®

Scheme Name: Scheme Desciiplion
| NewScheme [
Distribution by Pre-Fitm Foundation Types:
= Occupancy - % | FoundationType | FoundabionDistibulion B
RES - Single Fanily Dwsling| 1 |Pie 0 -
RES2 - Manulactured Home 2 |Pier 0
RES3A - Multi Family Dweling s 3 |Soldwal 0
RES38 - Multi Fanily Dweling | 4 |Basement 2
RES3C - Multi Fanily Dweling | 5 |Crawd ]
RES3D - Multi Family Diveling 6 |Fil 0
RES3E - MulliFamily Dweling | 7 [slab 42
RES3F - Multi Farnly Dwelling F
RESA - Termporary Lodging
RESS - Instiional Dermitery -
RESE -- Nursing Home « |
COM - Retail Trade
COM2 ~Wholesale Trade PostFim Foundation Types:
COM3 - Personal and Repair S # FeundationType | FoundationDistribution i |
COM4 - Financial/Prolessionsls 1 |Pike 0 =
COMS - Barke 2 |Pier 0
COMB - Haspitals 3 |Solidwall 0
COMT - Medical Oificec/Clnic: 4 |Basement 23
COMS - Entertainment & Recre 5 |Crawl 3
COMS - Thealers 6 |Fil 0
COM10 - Paking v 7 |Slab 42
£ >
Expand A1 Collapse Al - o

Figure 3.21 Sample Riverine Flood Specific Occupancy Mapping

If the user selects either the CoastalDflt or the GreatLakesDflt row in the Flood Building
Mapping window, and press View, the window shown in Figure 3.22 will appear. Selecting any
specific occupancy classification, such as COM1, and the dialog seen in Figure 3.22 will appear.
While similar in many ways to the Riverine Occupancy Mapping scheme, the Coastal and Great
Lakes Occupancy Mapping Scheme are different in the Post-FIRM classification due to the
identification of A-Zone and V-Zone designations in coastal areas. The Flood Model has chosen
to address the Great Lakes with a V-Zone area to account for the possibility that wave affects on
structures near the shorelines is a hazard some communities may want to analyze. While this is
different than the current FEMA mapping methodology, the Flood Oversight Committee
approved the approach.

Flood Building Characteristics Distribution @
Scheme Name Scheme Descrplion
[ CoastalDit [
Distribidtion by: Pre-Fim Foundation Types:
= Occupancy e # | FourdabonTppe | FoundstionDistribution B
5 1 e 34 -
RESZ - Marufactured Home 2 |Per 7
RES34 - Multi Family Dweling » 3 Sodwal 2
RES3B ~ Multi Family Dwelling | 4 Basemert 0]
RESIC - el 5 |Crawl 20/
RESID - 5 |Fil 0
RES3E - 7 Siab 7]
FRESTF -~ Mutti Family Dwelling £
FRES4 - Temporary Lodging
RESS - Institulional Domioey )
RESE - Nursing Home 4 [ >J""
COM1 - Retail Trade
COM2 - Wholesale Trade e
COM3 - Personal and Repair ® | FourdalonType BZaneDistibulion VZoneDistioubon =]
COM4 - Financial/Professionals 1 Pie 50 ) 1
COMS - Banks 2 P 15 15
COME - Hozpitals 3 Solidwial 2| a3
COM7 - Medical Offices/Clinic 4 Basemer i 1] 0
COME - Entertainment & Recre 5 |Ciawl 20 9
COM3 - Theaters 6 |Fil ] 0
COMID - Paking v 7 |Skb 13 2
< >
Expand Al Collapze Al . on
s |

Figure 3.22 Sample Coastal Flood Specific Occupancy Mapping
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3.2.2.9 First Floor Elevations

First floor elevation default values (in feet) for each foundation type are shown in the Figure 3.23
below. Users are able to define their own first floor elevations for each foundation type to use in
Hazus in the User-defined tab (only First Floor Height is editable by the user).

First Floor Elevations

T | zer-defined
W Use default values
FFEID Foundation | MNotes =
1 F'ile 7.00 PRE-FIEM construction in census block s with
= 2 Pier 500 Riverine construction
3 3 Salidwal 700 [e.g.. HazardType = 1]
4 4 Bazement/Garden 4.00
5 b Crawl Space 200
5 B Fill 200
i ¥ Slab on Grade 1.00
8 | 2 Pil= 200 POST-FIRM construction in census blocks with
9 | 9 Fier B.00 Riverine congtuction =
1o | 10 Solid wall 8.00 [e.g., HazardType = 1]
11| 11 Bazement/Garden 400
12 | 12 Crawl Space 4.00
13 | 13 Fil 200
14 | 14 5Slab on Grade 1.00
15 | 15 File 7.00 PRE-FIRM construction in census blocks with
16 | 16 Pier 5.00 Coastal congtruction
17 | 17 Solid wiall .00 [e.q., HazardType = 2]
18 | 18 Bazement/Garden 400
19 | 19 Crawl Space 200
20 | 200 Fil 2.00
21| 21/ 5lab on Grade 1.00
22 | 22 Pile 200 POST-FIRM construction in census blocks with =
“"\"\ g b L CON Mecalal ccieabaiiabicn. | ' |—
]
Figure 3.23 Sample First Floor Elevations, Default Tab
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3.2.3 Essential Facilities

Most of the essential facility inventory data is common to all three hazards. The only hazard-
specific data is the specific building type, if that information is available.

M Essential Facilities Inventory:

Medical Care Facilities] Emergency Centers  Schools %
Schoolz
1D Mame Address City State = |
1 BLESSED SACRAME 515 HILLCREST AVEBURLIMGTOM MC e L
2 MCO000E0 BURLIMNGTOM DAY 1615 GREEMwWOOD BEURLIMGTOM HC 272t
3 MHCO00TE3 BURLIMGTOM CHRI! 621 SI<TH STREET EURLIMGTOM HC 27218
4 MCO00203 BIBLE "WESLEYAM C 106 MOORES CHAPI GRAHAM HC 27257
5 HCO00415 FRIEMDSHIP CHRIS| 2541 ELOM-O55IPEEELOMN COLLEGE MNC 27244
5 MCO00443 STORYBOOK FARM 4772 Hw' B4 GRAHARM MC 27257
7 MCO00472 SDA CHRISTIAN SCIH15T WILKINS ROAD Haw RIVER HC 27208
g MCO00E2E LAKESIDE SCHOOL (1035 AMTIOCH ST ELOM COLLEGE MC 27244
9 MCO00701 ALEXANDER WILSO 2618 MC 54 GRAHARM HC 27257
10 MCO00702 ALTAMAHAW OSSIF 2832 M MC 87 ELOM COLLEGE HC 27244
11 MCO00703 B EVERETT JORDAR 5827 CHURCH ROAL GRAHAM HC 27257
12 MCO00704 E b vODER ELEMELF 301 M CHARLES 5T MEBAME MNC 27302
13 MCO00705 EASTERM ALAMAMC 4040 MEBAMNE ROGE MEBAME MC 27302
14 MCO00706 EDw M M HOLT ELE 4751 5 MC B2 BURLINGTOMN MC 2T21E
15 MCO00707 ELOM COLLEGE ELE 510 E HAGGARD A% ELOM COLLEGE MC 27244
16 MCO00702 GRAHAM HIGH 903 TROLLIMGER R| GRAHARM HC 27257
17 MCO007039 GRAHAM MIDDLE | 311 E PIME ST GRAHARM HC 27257
18 MCO00710 Haw' RWER ELERME 701 E AN 5T Hahwd RIVER MNC 27208
19 MCO00711 MORTH GRAHARM EL 1025 TROLLIMGER F GRAHARM MNC 27287
20 MCO00712 FLEASAMT GROVE | 22847 PLEASANT GR BURLINGTOM MC 27217
21 MCO00713 SOUTH GRAHAM EL 320 IWEY ST GRAHARM MC 2T -
22 MCO00714 SOUTH MEBAME EL BOO S 3RD ST MEBAME HC 270 S|
23 MCO00715 SOUTHERM HIGH | B31 SOUTHERM HIG GRAHARM HC 27 = |
4| v
Cloze tap | Print |

Figure 3.24 Essential Facilities Inventory Data Browser
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The High Potential Loss Facilities (HPLF) browser allows you to view and map the default
database for your study region. Damage and loss are not computed for HPLF’s in the present

version of the Flood Model.

B High Potential Loss Facilities

Darns & Levess | Muclear Power Plants ] kilitamy Inztalltions k
Table Type:
[Dramz ﬂ
Damns
10 Mame Countytd ame Crer Coszt Ri_= |
1 SCOTLAMD LAKE Dy SCOTLAMD MC 'wWILDLIFE RES TOWERS £ |
2 MCO02327 SOMERTON LAKE D ALAMAMCE SOMERTOM PARTM GUM CRE & |
K] MCO02337 LAKE MACKIMNTOSH ALAMAMCE CITY OF BURLIMGTI GREAT &
4 MCO02338 BaCr. CREEK. RESEF AL&AMANCE CITY MaMaGER  CI BaCK CRI
4] MCO02333 POWELL DA AlLAMAMNCE MR, WiLLIAM G, POY STAGG C
f MHCO02340 BaRMWELL DAM | ALAMANCE HOwARD L. & PATH DEEF CR
7 MCO02341 SHOW CAkP MILLIN ALAMANCE CATHERINE HOLRA CAME CR
a MCO02342 FREEMAM Dt ALAMARNCE BYROM FREEMAMN Hwad Bl
] MCO02353 J.C. CAMPBELL Db AlakAMCE J.C. CAMPEELL FIME HAL
10 MCO02361 McCALULEY LAKE Df ALAMAMCE DR AALPH McCallL QUAKER
1 MCO02362 LAKE BURLIMGTOM | AL&MANCE CIT% OF BURLIMGTI TOMS CR
12 MCO02363 PIEDMOMNT CRESCE ALAMANCE WALL C. MANM Hwd Bl
13 MCO0Z2364 OLD STOMY CREEK| ALAMANCE CIT% OF BURLIMNGTI STOMY C
14 MCO02365 SMOFFER LAKE Dbk ALAMAMCE k5. FRAMCES SMOF BOwWDEM
15 MCO0Z36E TIMBER RIDGE LAk | ALAMAMCE EDw/IMA CHARLES POPPF&h
16 MCO02367 SELLERS MAMUFAC ALAMAMCE WA, WwiLLIAM H. LEE Hewwd Bl
17 MCO02365 LATHAM LAKE ALAMAMCE TOWN OF MEBAME BALCK, I:FH;
18 MCO02363 SHAMROCE GOLF C AL&MANCE SHaMROCK, GOLF C LITTLE .-'-‘«I%
. | 10 RICTINTT | AKE WIEWS FCTATE Al AbdAKCE (I e A=t YR =] ua\mm:r =
Cloze b ap | Frint |

Figure 3.25 High Potential Loss Facilities Inventory Data Browser
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3.2.5 User-Defined Facilities

User-Defined Facilities (UDFs) are any individual buildings that you may wish to add to the
study region. The Flood Model outputs damage state probabilities for each UDF. UDFs default
to the General Building Stock mapping schemes defined for the census tracts in which they are
located. However, you can define a specific building type and a set of wind building
characteristics if such information is available for an individual UDF.

M User Defined Facilities

Uzer Defined

D M ame Address City State ZipCode

[ » | |

| L o] 4

Cloze | |

Figure 3.26 User Defined Facilities Browser

Chapter 3. Running Hazus Flood with Default Data



3-25

3.2.6 Transportation Systems

The Transportation Systems browser allows you to view and map the default database for your
study region.

B Transportation Systems Inventory Data E]|E|E]
Highway l R ailvay ] Light Rail ] Bus ] Part ] Fermy ] Airpart ]
Table Type:
|Highway Bridges j %
Highuway
D Hame Owner BridgeClazs BridgeType Yo |
1 SR1576 State Highway Agenc HWwWEB3 =l
2 MCO00024 SR1529 State Highway Agenc HwWEB19 ol
3 MCO00025 SR1529 State Highway Agenc HWEB28
4 MCO0003a SR1504 State Highway dgenc HwWE3
A MCO000239 SR1504 State Highway sgenc HWEB12
B MCO00033 MCH4 State Highway sgenc HWEBS
f MCO00034 MCEZ State Highway Agenc HWEB13
b3 HCO00095 SR1530 State Highway &genc HWwWEB12
| MCO0003E MCEY State Highway Agenc HwEBS
10 MCO00037 SR1530 State Highway Agenc HwWBA
11 MCO00033 MC113 State Highway sgenc HWE14
12 MCO00700 SR1561 State Highwway Agenc HwB12
13 MCO007103 SR100 State Highway sigenc HWE 2
14 MCO00704 SR100 State Highway Agenc HwB19
15 HCO00105 SR1531 State Highway &genc HWwWB17
16 MCO00107 MCE2 State Highway Agenc H'WEBZE
17 MCO007108 SR1002 State Highway dgenc HwWE3 ;
18 MCO00103 S5R1587 State Highway Agenc HwB12 %
10 RN 11 CR1RAA Chata Hinkuuzn Anaee Hi R0 =
. | [ ]
Cloze tap | Print |

Figure 3.27 Transportation Systems Data Browser
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3.2.7 Utility Systems

The Utilities Systems browser allows you to view and map the default database for your study
region.

B Utility Systems Inventory Data EHE|E|
Patable W ater lWaste Water] il ] Matural Gaz | Electrc Power Eummunicatiuns]
Table Type: |F'Dta|:u|e W ater Sestem Facilities ﬂ
Patahle W aker
D Hame Address City State =
1 MHCO00045 BERICO FUELS - TAl 4848 MC HIGHw A% ! GRAHAM HC 27re1t e
2 MCO00071 GRAHAM ¢ MEBAME 1824 1.5, HIGHwW A MEBAMNE HC 2730 &
3 MCO0003a J D MACKINTOSH JF 2400 HARRIS ROAD EURLIMGTOM HC 27218
4 MCO00157 SOUTH SA-aPaHAY 1734 MOORES CHAF GRAHARM MNC 27340
-
P v
Cloze tap | Print |

Figure 3.28 Ultility Systems Data Browser
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The Hazardous Materials browser allows you to view and map the default database for your
study region. Damage and loss are not computed for Hazardous Materials sites in the present
version of the Flood Model.

B Hazardous Materials

Hazardous b aterials
In] Mame Address City State Zip =~ |
1 BURLIMNGTOM IMD. 11305 GRAHAM ST. BURLIMGTOM HC 27215 =]
2 MCOD030E BURLIMGTOM IMD. 11305 GRAHAM ST. BURLIMGTOM MC 27215 &
3 MCO00307 BURLIMGTOM CHEN 2007 WLLOW SPRIIEURLIMGTOM MC 27215
4 MCO00303 HUFFrAM OIL CO. [F1021 QUEEN AMME BURLIMGTOM MHC 27215
] MC000309 HUFFrAM OIL CO. 11021 QUEEMN ANKE BURLIMGTOM HC 27215
B MCOo00210 HUFFrAM OIL CO. (11021 QUEEMN AMKE BURLIMGTOM HC 27215
7 MCO00211 HUFFrAM OIL CO. 11021 QUEEM AMNKE BURLIMGTOM HC 27215
g MCo002 HUFFrAN OIL CO. 11021 QUEEM AMKE BURLIMNGTOM HC 27215
9 MCO00N3 HUFFrAR OIL CO. 111021 QUEEM AMME BURLIMGTOM MC 27215
10 MCO00314 HUFFrAM OIL CO. [F1021 QUEEN AMME BURLIMGTOM MHC 27215
11 MCO00315 HUFFrAM OIL CO. 111021 QUEEMN AMKE BURLIMGTOM HC 27215
12 MCO002E HUFFrAM OIL CO. 11021 QUEEMN ANKE BURLIMGTOM HC 27215
13 MCO00217 COPLAMD IMNDS. INC 1714 CAROLIMA MIL BURLINGTOM HC 27216
14 MCO00213 GEMERAL SHALE PF1136 CEDAR CREST BURLIMGTOM HC 27216
15 MCOD03234 APOLLO CHEMICAL 1105 SOUTHERLAM GRAHARM HC 27253
16 MCO00335 PERMATECH 911 E. ELM 5T. GRAHARM MC 27253
17 MCO00336 SOUTH ATLAMTIC G 3025 STEEL "Wy Dl GRAHAKM MHC 27253
18 MCO00E0S HOMDA POWER EQL M. T HwWA. 119, HC S'WEPSONYILLE HC 2735900
19 MCO00E03 HOMDA POWER EQL M. T HwWA. 119, HC S'WEPSONYILLE HC 2735900
20 MCO00E10 HOMDA POWER EQN M. C. HwWA. 119, HC SWEPSONYILLE HC 2735900
-
5 =
. v[ ]
Cloze | b ap | Frint |

Figure 3.29 Hazardous Materials Data Browser
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3.2.9 Demographics

The Demographics browser allows you to view and map the default database for your study
region. Demographics data are used in the shelter requirements methodology.

M Demographics E“E|E|
Select County to digplay:
\tlamance, N [37001) | %
Demagraphics
CenzusBlock Population Houzeholds Grluarters Poptgelesslb Poptgel16T oES Pop_& |
i 3 11 8 1 11 &
2 AT00o2o10110Mm a0 14 1] K] g o~
3 2700 0207077002 42 15 1] 1 13
4 A70M 0201077003 1] 1] 1] 1] a
] A700 0201077004 19 10 1] 2 g
5 3700102071 071005 1] 1] 1] 1] a
7 700102071 071008 18 g 1] 2 g
a A700 02070 077007 il 14 1] 4 10
9 7000207077008 4 1 1] 1] 1
10 2700207077009 1] 1] 1] 1] a
11 70020 01ma 1] 1] 1] 1] a
12 Av00io2o1 011011 1] 1] 1] 1] a
13 Aromooiotiot 2 1] 1] 1] 1] a
14 AT 0207071013 1] 1] 1] 1] a
15 Ar0mo2oioiiot 4 14 1] 14 2 g
16 A70M 020011015 1] 1] 1] 1] a
17 KRNI IR 1] 1] 1] 1] a
18 A70mo2mo;Imys 1] 1] 1] 1] a
19 Aromo2oioiiota 1] 1] 1] 1] a =
20 Aromo2oioiio1A 1] 1] 1] 1] a —
21 A0 0207 071020 1] 1] 1] 1] a %
1 [ v[ ]
Close | Print |

Figure 3.30 Demographics Data Browser

3.2.10 Agriculture Products

This dataset is unique to the Flood Model and allows the user to gain some insight into the
potential losses that could occur due to flooding of planted cropland. Selecting Agriculture
Products on the Inventory menu opens the dialog seen in Figure 3.31. The agriculture product
data was developed using national datasets that include merged GIS data for the County,
Hydraulic Unit Codes (drainage basins), and Land Use and Land Cover. This allows the Flood
Model to define the agriculture products data at the county level as well as smaller sub-county
regions. These smaller sub-county regions do not correlate with the census block or tract
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boundaries, but they do correlate with the county boundary. As shown in the figure, the user is
shown the county summary and can select a radio button to view the sub-county polygons.

M Agricultural Products

Select view option: Select County to dizplay:
' County Alamance, NC [37001) |
™ SubCounty
Agricultural Products
CountyFips CourtyM ame CropType Average Annual vield/dcre Jr_=|
1 A70M Alamance CORM 2464 B =
2 Avom Alamance CORM SILAGE 2393 Ton =
3 Avom Alamance GRASS-LEGUME Ha 450/ Ton
4 Av0m Alamance IMFROWED BERRLUI £.00| Al
] A70m Alamance SOYBEAMS 3049z BU
B A70m Alamance TalL FESCLE EB.70] &M
7 A70m Alamance TOBACCO 202434 LBS
a A70m Alamance WHEAT 4063 BU
-
x|
. v[ ]
Cloze | Frint |

Figure 3.31 Agriculture Products County Level View

Selecting the radio button displays the dialog Figure 3.32 and the user is free to view the
agriculture products within the sub-county areas. The user is also allowed to add, remove and
edit the crops within the sub-county regions. The user cannot change the sub-county polygons,
but can remove crops, add crops, modify the output, and the crop value as necessary to meet
local conditions. As will be discussed further in the discussion on the damage functions, only the
crop types previously identified have damage functions.
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M Agricultural Products

Select view option: Select County to dizplay: Select a SubCounty Region:

£ County #lamance, NC(37001) | | |3700113803010104 ~|
* SubCounty

Agricultural Products

CountyFips Catnty CropType SubCaounty Region Avg Annual ieldste = |
1 27001 Alamance A7001136030101 04 =
Fs

| L] 4

Cloze | Frint |

Figure 3.32 Agriculture Products Sub-County View

3.2.11 Vehicle Data

Another dataset unique to the Flood Model, the vehicle inventory was developed to allow the
user to assess the additional losses possible due to vehicles remaining within the flood areas.
The data was developed using the square footage occupancy data for the various occupancy
classes. The methodology is similar to that used by Metropolitan Planning Organizations to
identify parking and traffic patterns for planned development and provides an appropriate
approximation of the number of vehicles each occupancy classification will typically have
nearby. Because vehicles are used by their owners throughout the day, the Flood Model has
identified two “snapshots” of time, the nighttime, when passenger vehicles are more likely to be
concentrated near residential structures and commercial industrial vehicles are more likely to
remain in commercial areas, and the daytime where the commercial and industrial areas will see
an influx of all varieties of vehicles.

Selection of Vehicles on the Inventory menu will open a dialog as seen in Figure 3.33.
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M Yehicles E‘ |§|E|

Wehicle Count l Dallar Expozure ]
Select County to dizgplayw: Day # Might:
|Alamance, N [37001) - |Draytime -
-
Wehicles - Day %
CenzuzBlock TatalDay Cars LightT rucks HeawyTrucks = |
1 7001 02011011000 49 il 12 g =
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Figure 3.33 Daytime Vehicle Count

Selection of the dollar exposure tab allows the user to view the estimated value of the vehicles
within any given census block. The vehicle valuation is based on the distribution of new and
used vehicles provided by each states Department of Motor Vehicles and the average sale price
of these vehicles. The Flood Model looks at passenger cars, light trucks (including SUVs), and
heavy trucks (commercial/industrial vehicles including 18-wheelers). In this version of the
Flood Model, the vehicle data is not editable, but in future versions, this data will be editable.
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3.2.12 View Classification

The View Classification browser allows you to view definitions of the classification categories.

B Building Classifications E”EWE'
Building Occupancy Claszes l Model Building T ypes ]
Building Types
Specific Occupancy General Occupancy D ezcrption =

1 [4GR1 J&sariculture Agriculture =
2 COk1 Commercial Retail Trade =
3 COk10 Commercial Farking
4 COk 2 Commercial Wholezale Trade
3 COk 2 Cormmercial Perzonal and Repair &
B COr4 Cormmercial Profeszional/Technic
7 COMS Cormmercial Barks
a COkEA Commercial Hozpital
q CO7 Carmnrmercial tdedical OfficesClinic
10 COkia Commercial Entertainment & Recn [}g
11 CowrAa Commercial Theaters
12 EDUT E ducation Grade Schools
13 EDZ Education Callegez/Universitizs
14 G0 Govemnment General Services
15 02 Govemment Emergency Responze
16 MDA Induztrial Heawy
17 IMD2 Industrial Light
18 IND2 Induztrial Food/Druge/Chemic:
19 IND4 Indusztrial tetalz/Minerals Procs
20 IMDG Industrial High T echnalagy
&1 IMDE Industrial Construction -
22 REL1 Fieligion Churches and Other & =
23 REST Single Family Single Family Dwelling |

4 | o[ ]

Cloze | Frint |

Figure 3.34 View Classification Browser
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3.2.13 Showing Tabular Data on Map

Tabular data can be shown on the study region map in addition to graphic form. To map data,
simply open the window that contains the data you are interested in. Highlight the column you
would like to map by single clicking on the column header as shown in Figure 3.35. You will
notice that the Map button at the bottom of the window now becomes active. Press the Map
button and a thematic map of the data is automatically developed as seen in Figure 3.36.

3-33

M Building Count

By Occupancy ] By Building Type]
Table Type: Select County to display:
|Genaral Oecupancy Type j |A|amance, MC [37001) ﬂ
-
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2 370070201011001 3 0 0 0 =
3 37007020101002 3 ] ] ]
4 370070201011003 0 0 0 0
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[ 370070201011005 0 0 0 0
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10 370070201011009 ] ] ] ]
11 Fromo2o oo 0 0 0 0
12 3000201011011 ] ] ] ]
13 FFomo2o ooz 0 0 0 0
14 Fromo2o oo 0 0 0 0
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Figure 3.35 Selecting Data to Map
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Figure 3.36 Mapping Tabular Data

Mapping any inventory data, even with the scenario census blocks box checked,
will result in mapping all study region census blocks. Hazus is performing as

designed, the scenario census blocks is available primarily for browser editing,
not mapping.
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3.2.14 Printing Tabular Data

Tabular data can be printed by clicking the Print button at the bottom of the display window, as
seen in Figure 3.37 (circled).

M Agricultural Products g|§| @\

Select view option: Select County to display:

Select a SubCounty Region:
" County

|[#lamance, NC(37001) | || [3700113603010104 ~|
&+ SubCounty %
Agricultural Products
CountyFips County CropType SubCounty Region Lvg Annual ielddde = |
1 37001 Alamance

3700113603010104

[

L‘I( [an] 4

Close | ( ‘ Pk | >

Figure 3.37 Printing Tabular Data

3.3 Defining the Flood Hazard

A key step in running a Hazus analysis is defining the flood hazard for your study region. This
involves importing topography data, calculating stream networks for riverine hazard, and

defining the flooding hazard you wish to analyze. The analysis can be conducted for riverine
flood hazard, coastal flood hazard, or both.

Table 3.1 shows the analysis process for the flood hazard. When performing a combined
analysis (riverine and coastal) the user is required to perform all of the steps noted:
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Table 3.1 Hazus Menu Items

Hazus Flood Hazard Analysis Process

Riverine Hazard

Coastal Hazard

User

Data

Define Terrain (Input DEM)

Define Terrain (Input DEM)

Import FIT Projects, User-defined Depth
Grids, HEC-RAS .FLT Grids

Import FIT Projects, User-defined Depth Grids

Develop Stream Network

No Equivalent

Create New Scenario

Select Reaches, FIT Projects, User-defined
Depth Grids, HEC-RAS Grids

Select Shorelines, FIT Projects, User-defined
Depth Grids

Hydrology

No Equivalent

No Equivalent

Characterize Shoreline

Delineate Floodplain (Hydraulics analysis) for
suite, single return period, specific discharge,
annualized return periods

Delineate Floodplain (frontal dune erosion,
WHAFIS, wave runup, zone determination) for
suite, single return period, annualized return
periods

Develop Flood depth grid (completed base hazard analysis)

Optional Hazard Analysis

Perform What If — Levee Assessment
Perform What If — Flow Regulation
Perform What If — Velocity grid

Optional Hazard Analysis
Perform What If — Long-term Erosion
Perform What If - Shore Protection

3.3.1 Selecting the Flood Hazard Type

The riverine and coastal hazards have different requirements in terms of the development of the
hazard and the digital elevation data required to support the analysis. To prevent the user from
having to carry the penalty of digital terrain data that is not required and to enable only those
menu items needed to support their hazard of choice, the first menu item on the Hazard Menu
requires the user to select the hazard for which they want to analyze within their study region.

The selection dialog can be seen in Figure 3.38.
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Flood Hazard Type

Study reqgion flood hazard type
@ Rivenine anly
1 Coastal anly

Riverine and coastal

Combined wind and flood

Coastal zurge

l )8 H Cancel |

Figure 3.38 Flood Hazard Type Selection

N% The user should think carefully about which hazard type (or both) they are

interested in analyzing as the selection will drive the entire hazard assessment
and changing the selection will change the DEM requirement and prevent the
user from accessing some of the menu items.

For example, selection of the Riverine only button will require a DEM that covers both the study
region and all the watersheds that intersect that study region and will require the user to develop
a stream network before other hazard menu items are enabled.

3.3.2 Defining Topography

As might be anticipated, topography is the most critical element to the Flood Model. The Flood
Model has developed an approach to simplify the effort to obtain digital elevation data and bring
these data into the model. Primarily, the data extent is identified and the user is asked to
download and point the Flood Model to the resulting ArcGIS grid dataset.

For this section on running a default analysis, we will examine the process of importing DEM
data from the U.S. Geological Survey (USGS) web page.

The Level 2 user should note that in some cases they will need to bring in a DEM
N2 layer sufficient to meet the extent requirements defined for Level 1 users since

there is always the possibility that the user may ask the Flood Model to

extrapolate their FIT input data and exceed the flood boundaries they brought in.

3.3.3 Download DEM Data from USGS

The USGS website contains downloadable data from the National Elevation Dataset (NED). The
NED is a digital data set available from USGS that provides national elevation data in a
downloadable form with consistent datum, elevation unit, and projection. This dataset has been
chosen to be the default data for the Flood Model. This does not preclude a user from bringing
in his or her own DEM.
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To import DEM data, first select the Hazard menu and the User Data submenu, as shown in
Figure 3.39. A window will pop up with four tabs: DEM, FIT, Depth Grid, and HEC-RAS. In
the DEM tab, select “Determine required DEM extent” button, as shown in Figure 3.40.

€3 HAZUSWH: Flaad - Alarnance County, NC =R ==
File Edit View lnwentory | Hazard | Analysis Results Bookmarks Insert Selection Geoprocessing Customize Windows Help
SEES B FloactFlazard Tynet:; < DG E B D Fel 87 | HAZUSHT~ | Riverine = | Coastal ~ | =
CER L LR Ry N
Table Of Contents 7 :
E a (\-/. E = Scenatio 3
5 £7 Layers Rivering »
5 [ Census Blocks Coastal ,
[ Census Blocks Quick Analysis R

B @ Census Tracts
[] Census Tracts

= @ Study Region Boundary
I Study Region Boundar

-79.735 36.262 Decimal Degrees

Figure 3.39 Hazard and User Data Paths Menus

User Data

DEM | FIT | DepthGid |  HECRAS |

DEM metadata

Wertical units I Meters = |

“ertical datum I MAVDES o |

Other vertical datum

Select DEM dataset(s)

Browse...
Show

Remave

Determine required DEM extent |

ER[E

Figure 3.40 User Data Window
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The window that pops up, shown in Figure 3.41, lists the latitude and longitude coordinates that
you will need when downloading the USGS DEM data for your study region. The latitude and
longitude shown may extend beyond the defined boundaries of your study region because the
watersheds that affect the region’s flood risk probably extend outside the political boundaries.
This window includes simple instructions for downloading data from the USGS web site. More
detailed instructions appear below.

Users of all Levels should note that any DEM provided to the Flood Model will need
to meet the coordinate constraints established by this dialog. The Model will
discontinue processing if the model identifies gaps in the data coverage. This does not
preclude a user from using his or her own DEM.

EY DEM Extent o 2| =]

Your analyziz will require 3 DEM bounded by these
coordinates in decimal degrees

Morthmost Latitude

[15.533 1
Wiestmost E zstmost
Longitude Longitude
MNavigate directly to
79802 vy the MED 02 vy
Download

Southmost Latitude
EEIE N

Paint wour browser to URL http://seamless usgs. gov
Yiew and Download United States Data.

Check 1" MED Elewation, uncheck NLED Land Cower.
Define Area by Coordinates, Switch to Decimal Degrees.
Clear Fields. Paste in the 4 coordinates above. Add Area.

Download and unzip the MED ArcGrid files.

| Cloze |

Figure 3.41 Coordinates for Required DEM

If pop-up blockers are enabled on your machine, it is important that they are
disabled when you try to download the DEM.

The USGS makes minor modifications to their seamless website on a regular basis.

N“% Therefore the following dialogs may not be exact representations of what the user
may find on the website. In general, however the basic functionality of the website
has not changed and the following discussion should serve as an effective guide.
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There are two ways to acquire the DEM from the NED website. The easiest is to click on the
button “Navigate directly to the NED Download.” This will access the NED site, enter the
required coordinates, and direct the user to the download page.

However, it is possible that in the future the USGS will change the URL to their download site,
which will necessitate users to go through the unabbreviated download process. To do so,
proceed to the USGS web site http://seamless.usgs.gov/. Click on the button that reads View and
Order Data Sets — United States Viewer on the welcome screen identified with the arrow in
Figure 3.42 below. On the web page, shown in Figure 3.43, note that multiple boxes are checked
under the heading Download Layers on the right-hand side of the page. Deselect all boxes
except the NED. Then, click on the link on the left-hand side of the screen, towards the bottom
of the page that reads Define Area by Coordinates. Note that you may have trouble viewing this
link if your browser window is not large enough. The viewer is most easily seen if your screen
resolution is 1024 x 768 pixels.

| USGS Home
Contact USGS
Search USGS

science for a changing world

The National Map Seamless Server is running.

We are currently experiencing intermittent problems with downloads
requested in BIL and GridFloat formats. The problem is being
investigated by our staff. Since the problem is intermittent, please

‘ - try your request again if you experience a problem. A more long-
View & Download 1 “View & Download ~ term fix for these format problems is currently in development. We
. m‘m' Data m Data apologize for any inconvenience. Thank you for your patience
. . ¥ e during this time.
What this Site Offers: List of Products »
* Free Data Downloads Available Interactive Maps »

User Defined Datasets and Area
Acquire Data From Different
Hosts

Elevation Point and Profile Tools
Tutarial

and much more...

Background »
Frequently Asked Questions #

Links ¥

Caontact Us

Accessibility FOIA Privacy Policies and Notices

.S, Department of the Interior | U.5. Geological Survey
URL: http://seamless.usgs.gov/index.php

Page Contact Information: webmapping@usgs.gov
Page Last Modified: December 04, 2008

Figure 3.42 USGS Seamless Welcome Screen
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The National Map Seamless Server (returntostartpage) Tutorial m
fzoom | Scale Information
s
Scale ~ 1:73,065,050
[commioae |
[amey | . ) Places (Names)
L y Layer Extent
: CHd e ;Transportation
p Boundaries
p Hydrography
fross | p Orthoimagery
D Eivanon

You have a popup blocker enabled. This means some functionality of the viewer vill be limited. This message area will be
used where possible, but this is a very limited space for displaying results.

Figure 3.43 USGS Web Page for Seamless Data Distribution System

Be sure to check all other data layers off other than the NED. Failure to do so will
typically lead to a message asking you to place an order for a CD-ROM of the data
with an associated cost recovery fee. Rather large areas of NED data can be
downloaded for free if the NED is the only layer requested.

The next web page you come to will prompt you to enter the latitude and longitude coordinates
that define the limits of the DEM data you wish to download. Switch to entering coordinates in
decimal degrees by clicking on the link. Then, copy the coordinates from your Hazus study
region DEM Extent window onto the USGS page, as shown in Figure 3.44. When you are done,
press the Add Area button (circled). If incorrect numbers are entered or you would like to start
over, click on Clear Fields to remove all data from the fields.
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{= http:ffseamless. usgs.gov/ - SDDS Gazetteer Query Results - Microsoft Internet Explorer provided by ABS |:||E||z|

Enter the limits for a new area:

Lat: \DD.DDDDDI
Lon: |DDD.DDDDC Lon: DDD.DDDDC

Lat: |DD.DDDDDI
(Use the minus gj indicate Southern and Western Hemisphere)
AddArea | [)ClearFields | [ Close

Switch to Degree, Minutes, Seconds

Done o Trusted sites F100% v

Figure 3.44 USGS Web Page Defining Geographic Area for DEM Data
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The next page that will pop up will look similar to Figure 3.45. Click on the Download link and
proceed to download the DEM data. The data will be stored in the form of a zip file, which you
will need to unzip in any location you wish on your computer. Any WinZip compatible program
should be able to unzip the data. For large areas, the user will be given the DEM in multiple zip
files that they need to unzip and then select all one by one in the set DEM Data Paths dialog.

3 The National Map Seamless Request Summary Page - Microsoft Internet Explorer provided by ABS

File Edit ‘iew Favarites Tools  Help

Iﬂ IEL| ;" / ) Search U\ Favorites 6-“ - i = ﬂ ii

address :@Elhttp:,l',l'extract.cr.usgs.gov,l'Website,l’distreq,l'RequestSummary.jsp?P.L=21.234,21.?34,—15?.624,—158.303&PL=NEDDIHZ, w a Go Links **

The National Map Seamless Server
Request Summary Page

ou are logged in as Default Seamless User.

Modify Data Request HELP!

Data Extraction Request Pieces:
Output Parameters Size (MB) || Download Links
MNational Elevation Dataset (MED) 1 Arc Second

& Done @ Trusted sites

Figure 3.45 Download Page for USGS DEM Data

Users that have Windows XP installed on their computer may run into problems with
downloading the DEM from the USGS website. Windows XP comes with an automatic pop-up
blocker that will deter the downloading process. The following screenshots are an example of
what users might see. When the user clicks on the Information Bar, the user has the three
options, shown below. Selection of the “Download File” option will not produce desired results,
as seen in Figure 3.46.
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SGS Raster Extraction Request Status - Microsoft Internet Explorer

File Edit ‘View Faworites  Tools  Help f,'

Address @http:,l',l'edchksSEn.cr.usgs.gov,l'servlet,l'zipship.RequestStatus?zid=ZDDSD413.15593[ v | igd G0

;—‘_‘, To help protect your security, Internet Explorer blocked this site from downloading files to yvour x

computer, Click here For options. ..
What's the Risk? -
] * h » at's the |§.
e National Ma
= USGS Information Bar Help

Raster Extract has completed.

This window can he closed after saving the file.

U5 Depatment of the Interior || U5 Geological Survey || EROS Data

Center

LRL: Mo gisdata usgs netWebsitezipship' StatusRequest. jsp
Maintainerwebmappingusgs goy || Comments and Suggestions

Last Modified: Fri 28 June 2002 b7

@ hitbps fivmang, usgs, gow) ® Internet

Figure 3.46 Security Settings Blocking Download

To avoid this problem, go to the “Tools” menu and click on “Internet Options”, as shown in
Figure 3.47.

/3 USGS SDDS-E Data Extraction Summary Page - Microsoft Internet Explorer. g‘
File Edit  Wiew Favorites M Help :,-'
Mail and Mews Pl ~
1 1 = ) o 28
v <’ \ﬂ Pop-up Elocker » [ €‘) s 1 Ls "j
T Manage Add-ons... 0 - -
address | @] hitpfedonks3s.o Synchgmmze squestSummary. jsp?arealist=40,341,40,860,-74.078,-74.6d08prodList= % | |54 Go  Links >

Windaws Update o
W _
. ‘Windows Messenger
The National Map  Se n System

SDDS Request Sum#nary Page

Your data request consists of 1 product(s), broken mnto 1 individual piece(s). The data
will be delivered through an on-line download interface. The Tlodify Data Request
button will allow you to specify different formats, products, or media. Clicking on the name I
of the Product will allow you to order the entire dataset from pre-mastered origimals wsing
the EROS Data Center Order pages. ¥ ou may beokmark thiz page to return to this data
request and download the same pieces.

Modity Data Request

Data Extraction Request Pieces:
Product | Southwest (Bottom Left) Corner | MNortheast (Top Right) Corner | Size (MEB) | Link
NED - ArcOrid format

Z7
= )j 40.341000 1, T4.640000 W 40860000 N, 74.072000 W 15 Download
U5, Department of the interior || U5, Geological Survey || EROS Data Center b

Enables you ta change settings.

Figure 3.47 Set Internet Options for Download

Go to the “Security” tab, and click on “Custom Level” (circled in Figure 3.48).
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Internet Options

Genelal| Security |F'ri\-'ac_l,l Content | Connections || Programs | Advanced

Select a'web content zone to specify its security settings.

® @ 0 @

Local intranet  Trusted sites Restricted
sites

Internet

Thiz zone containz all Wweb sites you

haven't placed in other 2ones
Secunity level for thiz zone

Custom

Custom gettings.
- To change the settings, click Custom Lewvel.
- To uze the recommended settings, click Default Level.

[ EustomLeveI...ﬁ[ Default Level ]

[ 0k H Cancel ]

Figure 3.48 Internet Options

Scroll down to the Downloads section, and click “Enable” for all two options identified as
“Automatic prompting for file downloads” and “File download” as shown in Figure 3.49 and
click “OK”

Security Settings

Setkings:

Enable
Prompt
[ Downloads
@ Aukomatic prompting For file do
Disable
Enable
@ File dovwnload
Disahle
Enable
[= Fant downlaad
Disable

|

Prompt

£

Reset cuskom setkings

Reset ta: | Mediunn v|[ Reset ]

[ O ][ Cancel ]

Figure 3.49 Security Settings for Download

Click “OK” to close the Internet Options window and restart the DEM download process.
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3.3.4 Incorporate DEM Data

To incorporate the DEM data downloaded from USGS into the study region, you are prompted to
enter three pieces of information in the DEM tab. First, enter the vertical datum used in the
DEM file. Data downloaded from the USGS web site uses the NAVDS88 vertical datum.
Second, enter the vertical units of the DEM file, which should be Meters for USGS NED data.
Third, click on the Browse button to locate the location of the unzipped DEM file on your
computer. Click OK.

User Data

DEM | FT |  DepthGid |  HECRAS |
DEM metadata
Wertical units | Meters % |
Yertical datum [NAVDBB ok |

Other vertical datum

Select DEM datazet(z)
Q-D:\SQA\SGA_TBSLDEMs\NC\AIamance_H\NEDj8233904\ned_182339[ | Browse...

Shows

Femove

] T 3

Determine required DER extent |

‘ oK H Cancel ‘

Figure 3.50 Setting DEM Data Paths

At this point, your computer will process the data in the DEM files, and select only those areas
that are relevant to your study region. When this process is complete, a message box will notify
the user that they can continue with the other hazard components. In some cases, the study
region will require more than one DEM file from the USGS. If that is the case, the user should
browse to each DEM individually to add them to the dialog seen in Figure 3.50 and the model
will automatically merge the datasets for use in the Flood Model.

Note that Spatial Analyst extension must be active in ArcGIS for the DEM file to be
i | properly integrated into the study region.

Chapter 3. Running Hazus Flood with Default Data



3-47

It has been observed that if the required DEM extent is large and USGS NED data is
downloaded as multiple zip files, very rarely the USGS provided pieces will have a
gap between them. This would have caused the stream network to be constructed
incorrectly so Hazus will validate the input DEM pieces and stop the process
without going any further. The user will see the message below.

N

Invalid DEM X]

The extent of the inpuk DEM(s) is nok sufficient,
Please specify a different DEM in the 'Set DEM Datapaths' dialog.

The 'Dekermine DEM Coordinates' meny item can be used to
display the bounding coordinates required of the input DEM.

Maote: You can check the 'RegionDEM' Folder under the study region
folder and compare the UnionOfInputExtents with the RegDEMPolygon

Figure 3.51 Input DEM Validation Failed

The users who experience this issue can look at the UnionOfInputExtents and ReqDEMPolygon
feature classes under the RegionDEM folder. The user should determine where the gap is
occurring and causing the required DEM polygon not being completely contained within the
union of input extents. The user then can note the coordinates, go to USGS NED website
(http://seamless.usgs.gov/) and download the missing piece separately by following steps laid out
in Download DEM Data from USGS section. Adding this additional piece through the DEM
Data Paths dialog solves the problem. As seen in the example below (Clark County, NV), the
UnionOfInputExtents have a gap that overlaps with the ReqDEMPolygon and additional piece of
DEM is needed to cover that area. To better visualize the gap, the user can zoom in to area where
it looks like the union polygon has a line cutting through it.
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%= HAZUS-MH: Flood - Clark_NY
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Figure 3.52 Example of Gap in USGS DEM

It has been observed that a portion of the DEM from the USGS NED site is
missing, most commonly seen in study regions that are along the U.S. border.
This would have caused the stream network to be constructed incorrectly so
Hazus will validate the input DEM pieces and stop the process without going any
further. The users will see the message below.

Invalid DEM x|

The DEM(s) vou selecked dofes) not have valid daka ko cover the entire
area required by HAZUS, Please revise wour input to provide complete coverage,

Please refer to the User Manual for Further discussion,

Figure 3.53 Input DEM Validation Failed

This issue is known to be triggered along the U.S. border, when the DEM source is from the
USGS NED. Add the required DEM polygon and all input DEMs to the map to visualize the
part that is missing. The current workaround is to obtain the ‘missing’ DEM(s) for the other side
of the border.
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3.3.5 Import Other User Data

A new feature in Hazus is the ability for users to import flood depth grids and HEC-RAS
floating-point binary (.FLT) grids, as well as FIT projects. Users now have the option to bypass
processing the DEM if they plan on running a scenario that only includes the FIT projects, flood
depth grids, and/or HEC-RAS .FLT grids.

3.3.5.1 Import FIT Results

The flood information tool (FIT) is an ArcGIS extension separate from Hazus that can be used to
create flood hazard data for import to HAZUS. The data are prepared outside of Hazus and
model allows users to indicate the file location of FIT output. For more information regarding
FIT, see section 4.2. Select User Data from the Hazard menu. In the User Data window, select
the FIT tab and depending on the flood hazard type selected earlier, there will be a Riverine
and/or Coastal tab available.

User Data

DEM BT | DephGid | HECRAS |

Select FIT folders

Riverine Coastal

| Brovse...

Remove

‘ oK H Cancel ‘

Figure 3.54 Importing FIT Data

Use the Browse button to browse to the location of the FIT working directory on disk. The
browse dialog is intended to select a folder, not the contents of it, so be sure to click on the
working directory (not double-click). It is important that users import the FIT working directory
into the correct hazard tab. Repeat the process to import additional FIT working directories.
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3.3.5.2 Import Flood Depth Grid Results

In order to import flood depth grid results into HAZUS, select User Data from the Hazard menu.
In the User Data window, select the Depth Grid tab, as seen in Figure 3.55.

User Data

pEM | FIT | DepthGrid | HECRAS |

Select depth grids

Riverine Coastal

It BrunswickN T Fhpd1 | Browse...

| Femove |

Set
Parameters

‘ Ok H Cancel ‘

Figure 3.55 Importing Depth Grid Data

Use the Browse button to browse to the location of the flood depth grid on disk. The browse
dialog is intended to select a raster. After the flood depth grid is selected, click on the newly
imported flood depth grid and select the Set Parameters button. A window will pop up and ask
the user to set the parameters to the flood depth grid. Select the Units (feet or meters) and input
the Return Period of the flood depth grid, as seen in Figure 3.56. It is important that users
import the flood depth grid into the correct hazard tab. Repeat the process to import additional
flood depth grids.

Set Parameters

Depth gnd parameters

Feet

Return period Meters
[optional):

| 0k || Cancel |

Figure 3.56 Set Parameters for Depth Grid
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3.3.5.3 Import HEC-RAS .FLT Grid Results

Users of HEC-RAS (Hydrologic Engineering Center’s River Analysis System) can import results
into Hazus. The dialog allows the user to import HEC-RAS (via RAS Mapper) hydraulic output
floating-point binary (.FLT) grids to be used in the Flood Model. The HEC-RAS .FLT grids are
implicitly treated as Riverine.

In order to import HEC-RAS .FLT grid results into Hazus, select User Data from the Hazard
menu. In the User Data window, select the HEC-RAS tab, as seen in Figure 3.57.

Uzer Data

DEM | FIT | Dephmid | i

Select HEC-RAS grids

It ] | Browse... |

| Remaove |

Set
Parameters

‘ oK H Cancel ‘

Figure 3.57 Importing HEC-RAS .FLT Grid Data

Use the Browse button to browse to open a standard Windows browser dialog (Figure 3.58) that
allows the user to select HEC-RAS (produced via RAS Mapper) hydraulic output floating-point
binary (.FLT) grid. The browse dialog is intended to select a floating-point binary file. After the
FLT grid is selected, the Flood Model to validate the input by making sure the .FLT grid’s
associated floodplain boundary (by default HEC-RAS saves it as FloodMap) is located partially
within the study region (geographically), and it contains projection information (prj.adf). The
Flood Model does not validate the integrity between the FLT grid and the floodplain boundary
polygon (by default HEC-RAS saves it as FloodMap).
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Figure 3.58 Open Dialog when Browsing for HEC-RAS Dataset

Click on the newly imported .FLT grid and select the Set Parameters button. A window will
pop up and ask the user to set the parameters to the .FLT grid. Select the Units (feet or meters)
and input the Return Period of the flood depth grid, as seen in Figure 3.59. Repeat the process
to import additional HEC-RAS .FLT grids.

P "

et Parameters

Depth grid parameters

Units: [ EEik =

Return period  5qy
[optional]:

| k. | | Cancel

Figure 3.59 Set Parameters for .FLT Grid
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3.3.6 Riverine

At this point, the procedure for analyzing the hazard of the study region differs depending on
whether your study region has riverine flood hazard, coastal flood hazard, or both.

3.3.6.1 Generate a Stream Network

If your study region is subject to riverine flood hazard, your next step is to generate a stream
network. This is not required if you are only running Scenarios with user-supplied flood hazard
data (FIT, depth grids, .FLT grids). This is a one-time analysis and establishes the river network
identity for all subsequent Scenarios. Select Develop Stream Network from the Hazard menu.
The window shown in Figure 3.60 will appear. Enter an appropriate stream drainage area (in
units of square miles), and click OK.

P "

Develop Strearm Metwork

|nput & stream drainage area for the study region,
YWhen pou gelect 0K, the stream netwark will be
created. This process may take some time.

Input ztream drainage area
[affects stream density]
(0025 - 400 zquare miles]

10.0 Sguare milez

| (] | | Cancel |

Figure 3.60 Selecting Input Stream Drainage Area

Your computer will process the DEM for your study region to determine the locations of
streams. This analysis will take some time, ranging from five minutes to several hours,
depending on your computer’s processing speed, the size of the study region, and the complexity
of the DEM. When the process is complete, the streams identified will appear on your study
region, similar to Figure 3.61.

Selection a small number for the drainage area such as 1 square mile will result

N oL in a highly defined stream network. This value represents the total land area, in
square miles, that drains into any given reach excluding that drainage at the
starting node of the reach (the downstream node from the prior reach). The
smaller the drainage area input by the user, the more processing time required by
the Flood Model for subsequent analyses.
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Figure 3.61 Stream Network

Running the stream network the first time is fairly time consuming because the model
performs an analysis that fills in spurious sinks in the DEM. However, in order to save

Np% the user time, the model saves the results of the sink filling process so that if the user
decides to change the drainage area number, the model will not need nearly as much
time to perform the analysis. For example, if the user runs stream network at 5 square
miles and then decides that the network is not fine enough, the change to 1.0 square
miles will run significantly quicker than the original analysis.

If a river to be analyzed forms a border between counties, it is suggested to include the counties
on both sides of the river when creating the study region. The stream network in Hazus is known
as a synthetic network because it is derived entirely from the DEM. No imagery or pre-existing
map layers are used in its generation. More specifically, streams in a synthetic network exist
wherever at DEM grid cell locations that receive drainage from a threshold number of upstream
grid cells. If the DEM is not large enough, the threshold number of grid cells may not be
reached. An example of this is shown in Figure 3.62. It shows a study region consisting of one
county, for which the one river (in red) forms a border. But because the DEM does not include
areas draining to both sides of the river, the resulting synthetic stream is discontinuous. There
are simply not enough DEM grid cells draining to the discontinuous portions for them to
properly delineate.
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Figure 3.62 Discontinuous Synthetic Stream

The solution to this discontinuity is to include counties on both sides of the river during study
region creation. This in turn will result in a larger DEM that drains to both sides of the river.
Figure 3.63 illustrates this concept, using the same stream as shown in Figure 3.62. The second
study region consisting of counties on either side of the river (shown in red). The resulting
synthetic stream network is now continuous.

Figure 3.63 Continuous Synthetic Stream
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3.3.6.2 Defining a Scenario

Next, select Scenario under the Hazard menu, and select New. A scenario defines the specific
stream reaches, or lengths of coastline for coastal users, and the hydrologic and hydraulic
characteristics that you wish to include in one analysis run. A scenario could include all stream
reaches in your study region, but because the analysis requires significant computer processing,
you may wish to divide the region into several smaller scenarios.

You will be prompted with a window to name your scenario and, optionally, write a description.
Be careful not to include any leading or trailing spaces in the scenario name. When opening
scenarios in the future, your description will be visible to help you differentiate between similar
scenarios. Figure 3.64 shows an example of the scenario-naming dialog.

'Create [ew Scenario 1

Enter a unigque name for the Mew Scenano;

MuRiverneCaze

Description

l ] J | Cancel

Figure 3.64 New Scenario Naming

After naming the scenario, a window will open enabling you to select which stream reaches you
would like to include in the scenario, shown in Figure 3.65. Select the map layer type (radio
button) and use the Add to selection tool (the button with the plus icon) to select particular
features by clicking on them, or to drag a box and select features (in this case, stream reaches).
If you hold down the shift key, you can add or remove additional features to your selection by
clicking on them. Once you have selected the features you want to include, which will be
highlighted, click on Save selection.

After selecting the features in the map layer, users must select Save selection for
N o each specific map layer type. For example, a user wants to create a scenario
with river reaches, coastal shorelines, and FIT analysis areas. The user must do
the following: 1. Select River reaches radio, select Add to selection button,
select reach(es), click Save selection. 2. Select Coastal shorelines radio, select
Add to selection button, select shoreline(s), click Save selection. 3. Select FIT

analysis areas radio, select Add to selection button, select FIT area(s), click Save selection.
Click OK.
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Figure 3.65 Selecting River Reaches for a Scenario

After you save the stream reaches you have selected, you can press OK to complete the
definition of the scenario. The color of the highlighting of the selected reaches will change when
this process is complete.

If you have imported any FIT data and/or flood depth grid(s), you can select those areas by
clicking on the FIT analysis areas and/or the User-defined depth grids radio buttons. Select and
save FIT areas and/or flood depth grids in the same manner as reach selection.

If more than one FIT area and/or flood depth grid was selected for the scenario, the dialog will
expand to show the list of selected FIT areas and/or flood depth grids (in their respective radio
button) selections, as seen in Figure 3.66. Users can select one or more FIT areas and/or depth
grids for their scenario.
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Figure 3.66 Selecting Single/Multiple FIT/UDG for a Scenario

The Scenario “Save As” capability was created to allow users to skip the hazard analysis every
time they wanted to run different parameters in the Inventory or Analysis menu. It is designed to
save time for the user so that they can skip the hazard portion and rerun Analysis. It also gives
the user a way to preserve previous results without using the Duplicate Study Region function,
which requires much more disk space. The results tables are Scenario specific and the creation
of a new scenario through the “Save As” function assumes the user wants new results.
Therefore, the old results are not carried over.

In order to use the “Save As” capability, the scenario to be saved needs to be open. The user
then selects “Save As” from the Scenario selections under the Hazard menu, as seen in Figure
3.67.
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Figure 3.67 Scenario “Save As” Menu

You will be prompted with a window to name your new scenario and, optionally, write a
description. Figure 3.68 shows an example of the Scenario Save As naming dialog.

P

save Zcenario A3

Enter a unigue name for the Scenario to be Saved Az

=)

Dezcription

(] J [ Cancel

Figure 3.68 Scenario “Save As” Naming

After clicking OK, Hazus will save the old scenario and automatically open the new scenario.
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When a user modifies the Inventory, he/she is affecting all future results, meaning
Ns¥ that any analysis from that point on will use the updated inventory. It is
recommended that if the Inventory is modified, the Analysis should be rerun.
Users that plan on modifying the inventory should “duplicate” the Study Region
to compare results, otherwise the results are overwritten. The results will be
overwritten if and only if the user reruns Analysis on the same scenario.

Users that plan on modifying the functions/parameters in the Damage & Loss Estimate Analysis
should use the Save As capability to compare results between scenarios, otherwise they are
overwritten. The changes to damage functions are per Study Region, so the user is responsible
for knowing what damage functions were used to create the results of which scenario. The user
will not have a way of displaying which damage functions were used for each scenario.

Users that plan on modifying the Hazard analysis do not need to use the Save As capability.
However, there are a few cases that need to be taken into consideration.

® Mix grid: Mix grids are created when Hazus does not know what return period to
assign to the grid, such as the case of running specific discharge analysis or assigning
different return periods to different reaches in a single scenario. If a user is dealing
with a mix case and reruns the Hazard by changing some parameters (return period of
one or more reaches, or the discharges), the changes to the depth grid and floodplain
polygon due to this rerun will not be reflected in the Analysis results until the
Analysis is reran.

e Edits to scenario: If a user reruns the Hazard by adding or subtracting at least one
reach from the scenario but uses the same return period, the user should rerun the
Analysis so that the results would reflect the changes in the Hazard.

e FIT/User Depth Grids/.FL'T Depth Grids: FIT results can only be modified in FIT.
Inside the Flood model, the only option available to the user in terms of modifying
FIT/User Depth Grid/.FLT Depth Grid results is the ability to choose which FIT
Areas/User Depth Grid/.FLT Depth Grid polygons to include in the scenario. If that
kind of modification is done to the Hazard, the user should rerun the Analysis so that
the results reflect the changes in the Hazard.

In all three cases, if the user reruns the Analysis without using the Save As capability, the
previous results will be lost.

The Scenario “Delete” capability was designed to allow users to delete scenarios that are no
longer needed. The “Delete” function allows users to delete multiple scenarios all at once by
simply clicking on the scenarios.

In order to use the “Delete” capability, the scenario to be saved needs to be open. The user then
selects “Delete” from the Scenario selections under the Hazard menu, as seen in Figure 3.69.
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Figure 3.69 Scenario ‘“Delete” Menu

You will be prompted with a window that shows all scenarios that have been created for the
study region. Figure 3.70 shows an example of the Delete Scenario dialog.

Delete Scenarin

Select the scenariofs] to be deleted:

Description

|

Figure 3.70 Delete Scenario

Select scenario(s) to be deleted by clicking on the scenario name and click OK.
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3.3.6.3 Hydrologic Analysis

Once you’ve defined your scenario, the Hydrology option from the Riverine submenu becomes
enabled. Selecting this submenu option will launch the hydrologic calculations for the scenario
stream reaches that you have selected. These calculations will take some time, which will vary
by the number and characteristics of the stream reaches selected and computer processing speed.
The Flood Model has a status bar that allows the user to track the percentage of completion of
the analysis. Hazus will notify you when the calculation is complete.

4

There is a tendency for ArcMap and Hazus to experience memory leaks that can
lead to failure of the model to complete its analysis. Since the hydrology analysis
is study region specific and is dependent only on the river network developed by
the user, there are options available to reduce the possibility of the code reaching a
memory limit.

In the case of hydrology, it is recommended that the user perform the hydrology analysis on a
watershed-by-watershed basis, thereby limiting the level of effort within the model. There are
two recommended approaches:

Create a scenario for each watershed and perform the hydrology analysis on each scenario.
The hydrology results are stored in a single table independent of scenario, or

Create a single scenario, start with one watershed and perform the hydrology analysis. When
completed, edit the scenario, add the next watershed and rerun the hydrology analysis. The
model will skip those reaches that already have had the hydrology analysis performed and
will perform the analysis on the added reaches. Repeat as needed to complete all watersheds
in the study region.

N

Hydrologic analysis is only important if you wish to perform frequency-related
flood analyses (i.e., 100-year return period, annualized loss, etc.). If you have a
specific discharge to apply to your reach(es), proceed directly to the Delineate
Floodplain (Riverine) menu item and select Single Discharge.

When running hydrologic analysis, the Hazus screen might go blank or the Task
Manager “Applications” tab will indicate that Hazus is not responding. This is a
common symptom for any software that is process heavy. In order to check if
Hazus is still running, users should check the Task Manager “Processes” tab and
sort the “CPU” column in descending order. The “ArcMap.exe” process should be
on top. If the “System Idle Process™ is constantly on top at 99-100%, this is a clear
indication that Hazus is not responding.  Users could also check the
“Performances” tab and make sure the CPU Usage is not zero (0) over a period of
time. Another option is to open the study region folder (in “Details” view) and
make sure the FIHydrologyLog is updating by looking at the “Date modified.”
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3.3.6.3.1 Excluding Problem Reaches from Scenario

Problem reaches are reaches for which regression equations and/or data are not available. When
computing the flood hazard, analysis for a specific return period or suite of return periods will
not be available for reaches designated as ProblemReaches. Input of discharges will be required
to develop the flood hazard grids for ProblemReaches.

Users have the option to set Hazus to automatically remove problem reaches (if they exist) from
the scenario after the hydrologic process by checking the checkbox under Tools > Flood Options,
as seen in Figure 3.71.

( Flood Options ﬁ
Statup Dptins | Raster Options |
[¥] Open last Scenario [if available)
[ &lways show DEM [if avaiable]
[T] Always show computed Feaches (if available)
[¥] &utomatically remove problem reachies)

[] Show redo analyzes W aming mezsage box(es]

2000 CustomB uffer [default: 2000 m)

|. k. | | Cancel |

Figure 3.71 Flood Options, ‘“Automatically remove problem reach(es)”’ Checked

If the user does not select to automatically remove problem reaches from the scenario, at the end
of the hydrologic process, a message will notify the user that problem reaches exist in the
scenario and gives the option to remove the problem reaches from the scenario (with the click of
one button), as seen in Figure 3.72.
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Figure 3.72 Notification and Option to Remove Problem Reaches

If the user selected ‘No” in Figure 3.72 and later decide they want to remove problem reaches,
users can manually edit the scenario to exclude problem reaches by editing the scenario. This
only applies to cases where the problem reaches exist in the scenario.

Click on the Hazard menu, Scenario > Edit. The Scenario Edit dialog will open and all of the
reaches in the scenario will be highlighted in light blue. Click on the “Remove Problem
Reaches” button (as seen in Figure 3.73), all of the problem reaches will be de-selected, and then
click on the “Save selection” button. After the user clicks “OK”, the new scenario will be
mapped, shown in Figure 3.74.
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Figure 3.74 Edited Scenario with ProblemReaches removed
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If the Scenario is a riverine/coastal scenario, the Shoreline Characterization dialog will appear
after edits are made to the scenario. The original parameters that were set for the shoreline(s) are
saved if shoreline(s) weren’t added/removed to the scenario. Users can select the ‘Next’ and
‘Finish’ buttons if they do not wish to modify the existing parameters.

The Scenario is now ready to start Hydraulics (Riverine\Delineate Floodplain) for the
ChosenReaches. (The Hydrology does not need to be rerun since Hazus has already
computed discharges for non-ProblemReaches. If Hydrology is rerun, the results will
remain the same since the ProblemReaches have been removed from the Scenario).

3.3.6.4 Delineate Floodplain - Riverine Hazard

Once the hydrologic calculations are completed, the Delineate Floodplain submenu option on
the Riverine submenu on the Hazard menu becomes enabled. Select this submenu option, and
the window shown in Figure 3.75 will appear. From the pull-down menu, you can select the type
of hazard analysis you would like to run. At the bottom of the window, Hazus will indicate how
much virtual memory is available on the machine and the estimated virtual memory that will be
used for the hydraulic analysis. If the text is in red, as seen in Figure 3.75 the hydraulics process
will need more memory than what is available. If this occurs, it is recommended that users
remove reaches from the scenario.

@' Riverine Hydraulic Analysis
Analpziz type: [Single Retumn Penod vCJE Fill Do

) Full Suite of Return Perods
Output cell size: GRS
Single Discharge

River reaches

Reach D | Return Penod [yrz] r-valie

100 008n|
44 100 0.080
45 100 0050
46 100 0.080|
47 100 0080
52 100 0.030
54 100 0,080
55 100 0.080

| )4 H Cancel I

Figure 3.75 Calculate Hazard Window
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1. Selecting Full Suite of Return Periods will calculate flood depths and floodplains for the
10-year, 25-year, 50-year, 100-year, and 500-year return period floods on each of the
stream reaches in your scenario. The Flood Model will produce a single 10-year flood
depth grid for the entire group of selected reaches. This process is duplicated for the
other four return intervals.

2. Selecting Single Return Period lets you specify a return period between 10 years and 500
years for which the flood characteristics will be calculated. You can choose different
return periods for different stream reaches, if you wish. Depending on the user selection,
the resultant grid will be a single return interval for all reaches selected by the user,
similar to option 1 above, or a single grid of mixed return intervals for the selected
reaches.

3. Selecting Single Discharge allows you to input anticipated stream discharge levels for
each stream reach. Similar to Single Return Period, the user can enter different
discharges for each reach.

in their scenario, the Transportation Bridge analysis cannot be run as the return

F If the user opts to run different return intervals or specific discharges for each reach
i e x interval for the reaches in question needs to be known.

This completes the hazard definition for the riverine analysis. When performing a mixed case
analysis (riverine and coastal), the user will need to perform the steps outlined in this section for
the riverine portion of their analysis. The next section will define how to operate the Flood
Model for the coastal analysis. Please feel free to skip this section and read about the Analysis
and Results functionality.

When running hydraulic analysis, the Hazus screen might go blank or the Task

N Manager “Applications” tab will indicate that Hazus is not responding. This is a
common symptom for any software that is process heavy. In order to check if
Hazus is still running, users should check the Task Manager “Processes” tab and
sort the “CPU” column in descending order. The “ArcMap.exe” process should
be on top. If the “System Idle Process” is constantly on top at 99-100%, this is a
clear indication that Hazus is not responding. Users could also check the
“Performances” tab and make sure the CPU Usage is not zero (0) over a period of
time. Another option is to open the scenario folder (in “Details” view) and make
sure the FIHydraulicsLog is updating by looking at the “Date modified.”

Cell sizes are obtained from the DEM, FIT, user-defined depth grids, and/or HEC-RAS .FLT
depth grids, depending on what is being used in the scenario. From the pull-down menu, you can
select which cell size will be used for the final depth grid (if more than one is available).

N Using a smaller cell size could dramatically increase the processing time and the
size of the output raster. Also, using a smaller cell size in areas that had a larger
cell size does not increase the accuracy of the depth grid, it will just preserve the
high accuracy in the areas that had small cell sizes. On the flip side, using a
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larger cell size will result in a faster processing time, but will cause the user to
lose the higher accuracy in the areas that had small cell sizes.

3.3.6.4.1 Reaches with Hydraulic Problems

As the user is running the hydraulics (i.e. Delineate Floodplain), the user might notice that it is
taking a long time. It is possible that the hydraulic process is hanging (stuck on a couple of
reaches and cannot finish hydraulics). The following are instructions to go around the problem.

1. Look in the log (flHydraulicsLog.txt located in Scenario folder) and note any reaches
(ReachID) that have many errors and did not successfully complete processing. Example
below:

: ReachID: 202 Core of Hydraulics

modLevelOne - CoreOfHydraulics: Reach 100 of 267

modLevelOne - CoreOfHydraulics: Return period: 100

modLevelOne - CoreOfHydraulics: What-if:

modLevelOne - CoreOfHydraulics: Available memory: 1631.05 mb

modInitialBuffer - InitBuffer: Reach length = 0.2 km

modInitialBuffer - InitBuffer: Reference (downstream node) discharge: 3,981 cfs

modXSections - PlaceInitXsects: Short centerline length: 964.462826043346 feet

modXSections - PlaceInitXsects: Buffer 3 of 9

modXSections - PlacelnitXsects: Buffer 4 of 9

modXSections - PlaceInitXsects: Buffer 5 of 9

modXSections - PlacelnitXsects: Buffer 6 of 9

modXSections - PlaceInitXsects: Buffer 7 of 9

modXSections - PlacelnitXsects: Buffer 8 of 9

modXSections - PlaceInitXsects: Buffer 9 of 9

modXSections - PlacelnitXsects: Cross section count: 3

modXSections - InitialXSectElevs: Drainage area reset from 219.9631 to 140.0594
modXSections - InitialXSectElevs: Drainage area reset from 220.2029 to 140.0594
GeometryToFeatureClass: Feature class: LeftBuffer

GeometryToFeatureClass: Feature class: RightBuffer

modGeometry - CleanPolygonlIslands: Input geometry is nothing, leaving early.
ModBoundsandEnds - ValidateFloodPolygon: Error Number: 91

ModBoundsandEnds - ValidateFloodPolygon: Error: Object variable or With block variable not set
modGeometry - CleanPolygonlIslands: Input geometry is nothing, leaving early.

modGeometry - IntersectABS: Input geometry #1 is invalid. No intersection.

modLimits - NewLimitsandCenterlines: Error Number: 91

modLimits - NewLimitsandCenterlines: ERROR: Object variable or With block variable not set at 8
modLevelOne - CoreOfHydraulics: Error Number: 91

modLevelOne - CoreOfHydraulics: ERROR: Object variable or With block variable not set at 20
modLevelOne - CoreOfHydraulics: Error Number: 91

modLevelOne - CoreOfHydraulics: ERROR: Object variable or With block variable not set at 20
modLevelOne - CoreOfHydraulics: Error Number: 91

modLevelOne - CoreOfHydraulics: ERROR: Object variable or With block variable not set at 20
modLevelOne - CoreOfHydraulics: Error Number: 91

modLevelOne - CoreOfHydraulics: ERROR: Object variable or With block variable not set at 20
modWsePts - FinalWsePts: Error Number: 5

modWsePts - FinalWsePts: ERROR: Invalid procedure call or argument at 2

modLevelOne - CoreOfHydraulics: WARNING: FinalWsePts failed, continuing process using points from InitialWsePts and/or
IncreaseWsePts

modLevelOne - CoreOfHydraulics: Error Number: 91

modLevelOne - CoreOfHydraulics: ERROR: Object variable or With block variable not set at 45
modAddBack - AddBack: Entering

modAddBack - FillDEMMask: Error Number: 91

modAddBack - FillDEMMask: ERROR: Object variable or With block variable not set at 4
modAddBack - AddBack: Error Number: 91

modAddBack - AddBack: ERROR: Object variable or With block variable not set at 5
MakePermanent: Entering for grid: 202

MakePermanent: Path: C:\Program Files\HAZUS-MH\StudyRegion\PSchneider_NV5County\Hydraulics\Reaches\100
MakePermanent: Leaving

modAddBack - AddBack: Leaving

GeometryToFeatureClass: Feature class: 202_cl

ExportGDBFClass: Error: Featureclass Reach202ConvPGRP100 not found.

modLevelOne - CoreOfHydraulics: Leaving
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2. Open the Attribute Table for the ChosenReaches layer

3. Search for the reach using the ArcID and highlight/select the problem reach

4. Right click on the line of the selected reach and select “Zoom to Selected” as seen in
Figure 3.76 below.

B3| Attributes of ChosenReaches

FID = | Shape * | FID_ | ARCID | GRID_CODE| FROM_NOD|TO_MNODE| Shape_Leng | Shape_Length | FLID | AnalType | Value | A
] 40/ Polyline i 93| 100 108 93| F0B.384101 5059.384101 98 1 100,
] 41 Palyline o o) 11 111 108 188.071141] 188.071141 107 1 100
B 42| Polyline 0 102 110] 104 94| 7585250848 7585250848 102 1 100 -
] 43| Palyline 0 104 88 86 111| 19364583973 19364583973 104 1 100
m 44 Palyline o o7 03] 14| 104] 5210407123 6210407123 107 i m
] 45 Polyline o 111 115/ 117/ 111] 7854659079 7964659079 111] 1 100
] 45| Palyline ol 112 9 118 90| 9830101478 9830101478 112 1 100
il 47| Palyline oz 117 128 14| E518.539396 651853933 121 i 1m
[ ] 45 Polyline o 12 116 130/ 114]  8553675773]  G55367A7Y3] 122 1 100
[ ] 43| Palyline 0 125 126 125 134| 6397.479883 £397.473883] 125 1 100
@ 50/ Palyline 0 126 123 135 128 4224.003435 | 4224003435 125 1 100
AT mlPaline ol 127 136 136/ 134]  14E0.142652 1460142692 127 i 100
all % Flash ol 12 123 121 137| 4281770547 | 4281770547 129 1 100
- o 13z 133 139 135, 2062.246118] 2062246118 132] 1 100
@ Zoom Ta A FETRI FFERI FFE S rmme amnans PR Ann e FETI ol e
{“’? Pan To jﬂ Shiow: W Selected Records (1 out of 265 Selected) Options =
o o Identify. .. vl clipdem ﬁ
B [ Select/Unselect Value k
I .High 1 11658.3
ey ] Car Selected k = Low, 3761 g
s Census Blocks
Copy Selected [ Census Blacks 8
Census Tracks o
[CICensus Tracts ]
11 I Skudy Region Boundary
: : [ study Region Boundary
]

Figure 3.76 ChosenReaches Attribute Table, “Zoom to Selected” reach

5. The map will now zoom into the reach selected. Keep zooming out of the map to
properly locate where the selected reach is on the map as a whole. Keep in mind what
the reach looks like.
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% HAZUS-MH: Flood - PSchneider_NV5County (Study Case 2)
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Figure 3.77 Selected ChosenReach, Zoomed Out

=

Click on the Hazard menu, Scenario, Edit.

7. Once the Edit tool is available, zoom in to the area where the problem reach is located.

8. Click on “Remove from selection” in the Edit tool and select the problem reach. The
reach selected will no longer be highlighted in light blue and will be highlighted in red.

9. Click on “Save selection” in the Edit tool.

10. After the selection has been saved, the problem reach will appear to be dark blue and is
excluded from the scenario.

11. Click “OK” in the Edit tool.

12. If the Scenario is a riverine/coastal scenario, the Shoreline Characterization dialog will
appear after edits are made to the scenario. The original parameters that were set for the
shoreline(s) are saved if shoreline(s) weren’t added/removed to the scenario. Users can
select the ‘Next” and ‘Finish’ buttons if they do not wish to modify the existing
parameters.

13. The Scenario is now ready to re-start Hydraulics (Riverine\Delineate Floodplain) for the

ChosenReaches. (The Hydraulics will automatically rerun any reaches that did not

successfully process in the previous run, skip any reaches that have been

successfully processed, and then will continue on the last reach processed).
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3.3.6.4.2 Failed Reaches

Failed reaches are reaches that have been processed in the hydraulics process, but for some
reason, do not produce a flood depth grid. A message will notify the user when a reach fails
during the hydraulics process, as seen in Figure 3.78. Click on the “Close” button and the
hydraulics process will continue processing the next reach in the queue. The “FailedReaches”

layer will appear on the map after the hydraulics process completes, as seen below in Figure
3.79.

CoreOfHydraulics

Core0fHydraulics has encountered a problem and needs E:L
to cloze. We are sorry for the iInconvenience.

[F you were it the middle of zormething, the information pou were working on
might be lost.

Far mare infarmation about thiz erar, click here,

Debug | Cloze |

Figure 3.78 CoreOfHydraulics Error Message
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(=] FailedReaches
=] ChosenReaches
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S1°3417.54"0 40°30'21L753"N

Figure 3.79 FailedReaches (purple) on Map after Hydraulics Completed
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The hydraulics process should complete even if there are failed reaches. The only reason the
hydraulics process will not complete is if a failed reach causes the hydraulics process to hang. If
the hydraulics process hangs, users are recommended to refer to the section above, 3.3.6.4.1
Reaches with Hydraulics Problems.

When running the analysis on a scenario with failed reaches, the analysis will process in areas
where the depth grid exists.

3.3.7 Coastal

If the flood hazard of concern is coastal, you will not be required to generate a stream network or
run the hydrologic analysis. You will still be required to obtain and identify the Digital
Elevation Model to be used in the analysis. The extent of the DEM necessary for coastal is
different from that required for riverine. The necessary DEM is determined by the union of the
region shoreline with the study region boundary.

Once the DEM has been added (see Section 3.3.3 and Section 3.3.4) the user can move directly
to defining a scenario by selecting New from the Scenario submenu and the Hazard menu. As
with the riverine analysis, the user is required to enter a name and, if desired, a description for
the scenario, and click OK as seen in Figure 3.80 below.

’Create Mewy Zcenario

Enter a unique name for the Mew Scenario:

tpCoastalCaze

Dre=zcription
Il zer M arual Example]

k. J | Cancel |

Figure 3.80 New Scenario (Coastal)

After the user has specified the scenario name and clicked on OK, the window shown in Figure
3.81 will emerge. Like the riverine model, the user will be asked to select a shoreline or
shorelines for analysis. The Flood Model uses a standard GIS selection tool to allow the user to
select the shorelines and the user should click on the select icon and proceed to either click on
the shoreline or draw a box to select more than one shoreline.
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9% To select discontinuous shorelines such as islands, the user can press the Shift key while
N selecting additional shorelines. To deselect shorelines, the user can press the Shift key
and click on the shorelines that are not to be included in the selected shorelines.

Hazus has a built-in default national shoreline that is delineated by county. In study
regions that are sub-county or a combination of multiple sub-counties, all of the
associated shorelines of the counties will be brought in. This is by design and it is to
account for the fact that coastal flooding at a specific location does not necessarily
originate from the closest shoreline to that location.

The Flood Model has shorelines for mainland areas, barrier islands, large islands, small
islands and the Great Lakes. These shorelines have been smoothed to allow the Flood
Model to build shore normal transects in a less time consuming fashion.

Nt

€ HAZUS-MH: Flood - Camden County, NC (MyCoastalCase) =

File Edit View Inventory Hazard Analbysis Results Bookmarks Insert Selection Geoprocessing Customize Windows Help
Ao ¢ & - 127308 V] O G E P82 4 edtor
B Qi e [F-0 /8@ BILHAS =]
Table Of Cantents 7 x
Eses s
= = Layers
5 @ ChosenSharelines

=] RegianShare
5 [ RegionDEM
Yalue
| High:37.0118

Low: 0613372
5[] Census Blacks

[ Census Blocks
5 @ Census Tracts

[JCensus Tracts MNew Scenario
= [ Hillshade
Vil Select map features to be included in the
alue scerarin, A sirgle scenatio may cortain
High : 253 rrore than one obisct bype.
Map layer type
Lowe: 21
Fiver reaches
= [ Study Region Boundai @ Coastal shorelines
Study Region Boun FIT analysis aress

User-defined depth grids

tap laper selection

Add to selection g
Removs fiom selection = |
Clear selaction x|
Save selection M|

gl e | oK. Cancel

Figure 3.81 Selecting a Shoreline for a New Coastal Scenario

Once the shorelines have been selected, click on the Save Selected Objects button (the floppy
disk icon) and the OK button will become enabled. This completes the process of creating the

new scenario and selecting shorelines. The next step in the process is to characterize the chosen
shorelines.
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3.3.7.1 Shoreline Characterization

To characterize the shoreline, the Shoreline Characterization window will automatically pop up
after shoreline(s) are selected for the scenario. Selection of this menu item starts a process where
the user identifies where they would like to start characterizing the shoreline (Shoreline Start)
and where they would like to finish the characterization (Shoreline Finish). In between these two
points, the user will want to add any breaks in the shoreline (Breaklines) where the geographic
characteristics of the shoreline change. The Flood Model will develop transects and perform the
aforementioned analysis (e.g., WHAFIS) only between the Start and End lines. If the default
locations are moved, the model will limit the development of transects between these locations.

The Flood Model will develop transects and perform analyses such as WHAFIS

N between the Start and End lines — either the default or those generated by the user.
The Flood Model will still develop a Stillwater elevation surface over the entire
study region to insure that flooding through other low-lying areas is properly
accounted for.

The first dialog allows the user to perform the segmentation of their shoreline if necessary.
Figure 3.82 shows the dialog, which is interactive with the map layer as shown.

i~
2

o  1 d . Shoreline Start

Sk

.

= 1’“\
,—g%:h
Shoreline End

[ cancel | [ mext> |

Figure 3.82 Setting Shoreline Limits

The user can leave the shoreline start and end as seen in the dialog above or select the limit to be
changed (Startline or Endline) and click the Draw button (circled) to draw a new line on the map.
The model will remove the default line and replace it with a line in the location of the users
choosing. For example, Figure 3.83 shows what the user might see upon changing the shoreline
start point (Startline).
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The user must be sure to draw the line so that it crosses the shoreline only once. This
could be from inland into the flood source, or from the flood source inland. The Flood
Model will automatically make the line shore normal or perpendicular to the shoreline.

Hazus allows users to zoom in or out of the map before clicking on the Draw

N button. After clicking the Draw button, the tool gets set to the ‘Line’ tool, and the
customization gets locked, therefore users will not be able to select any other tool
until the Startline, Endline, and Breakline(s) are drawn.

The user can move the startline if the initial effort is not in the right location by merely
reselecting the Draw button and drawing the startline in another location. Similarly, if the user
decides not to change the startline after having drawn one, the user can click on the Use Default
button and restore the Shore Startline to its default location.

Clicking on the Use Default button will only restore the active Limit Type such as
the Startline or the Endline. To restore both the Startline and the Endline the user
needs to select the radio button and click on the Use Default Button for each line.
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Shareline Limits
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[ cancel | [ mesta |

Figure 3.83 Resetting the Shoreline Start Line
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An example of changing the shoreline end (endline) can be seen in Figure 3.84 below. In a
similar fashion, the user can change the location of their endline by clicking on the Draw button
and drawing a new line. To restore the default, the user needs to click on the Use Default button
with the Endline radio button enabled.

Optionally draw shorsline startiine, endine, and breakines, Single
click to add & vertex and double click to finish drawing the line. For
breakiines anly, right click a e o remove t.

Current shoreling

<previousshoreline [ | 1 of| 1 west shorelme >

Limit type Action

© Slartine
© Endine

() Breaklne

Figure 3.84 Resetting the Shoreline End Line
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As stated previously, if the study region shoreline has differing geography, the user will want to
segment the shoreline and classify the shoreline into the proper geophysical properties.
Segmenting the shoreline means that the user will need to select the Breakline radio button and
select Draw. As with the Startline and the Endline drawing, the user will draw a line crossing
the shoreline only once. An example of the result is shown in Figure 3.85 below.
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Figure 3.85 Adding a Breakline to the Selected Shoreline

The user cannot change or move a breakline once it has been drawn, to move the
line, the user will need to clear the breakline using the Clear All button and redraw
the breakline in the new location.

In the case of Figure 3.85 above, the user added a single breakline (circled above) and has
decided to progress to the next step. By selecting Next>, the user will move to a dialog that
obtains needed information regarding the wave exposure and 100-year still water elevation.
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Figure 3.86 Shoreline Characterization — Stillwater Flood Conditions Tab

In order for the coastal analysis to have a starting point, the user must provide the 100-year still
water elevation from a Flood Insurance Study. This information is readily available online at the
FEMA Map store at http://store.msc.fema.gov/. The following figures give the user an idea of
how the data can be captured from the FEMA web site. Remember that internet websites are
constantly being changed and the look and feel may no longer be exactly the same as seen in
Figure 3.87 through Figure 3.91.

Map Service Center

Figure 3.87 FEMA Map Store Welcome Page and Map Catalogue Screen
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Figure 3.89 Selecting the Community and Preparing to “Get” the FIS

Map Service Center | . §
 Log oo |
Flood Insurance Studies (FIS)
State : NORTH CAROLINA County : CAMDEN COUNTY
Commurity : CAUDEN €0 *
Community lt
700425 [} lu}
Individual ltems
370290VD00A  FLOOD INSURANGE STUDY (FIS) woszod @ O
7 add to Cort
* designates unincorporaled areas "
v g3 3

Figure 3.90 Flood Insurance Study Listing (if more than one) and the Selected FIS
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Figure 3.91 FIS Page with Still Water Elevations (image rotated 90 degrees)

Once the FIS has been obtained, the user can input the value in the Elevation field. This field
and the vertical datum field are required. The other still water elevation boxes are calculated
using the standard FEMA ratios, but can be edited and overwritten by the user if the data is
available within the FIS.

The user should review the FIS carefully to determine if the 100-year SWL
includes wave setup. If it does, the user should put in the 100-year still water
elevation as noted in the FIS, but must also check the Yes radio button under the
“Elevation includes wave setup?” question. Doing this will enable the Wave
Setup (ft) text box and the user should enter the wave setup value here. If the user
cannot identify if wave setup is included, quickly graph the stillwater elevations
listed in the FIS and see if the 100-year SWL is higher than expected by the graph.
If so, it most likely includes wave setup.

Fields that require data input in order for a coastal analysis to be performed are in red
# text. Other fields are automatically loaded with default parameters or do not need to
be completed.

Once the user has completed inputting the required information on both tabs of the shoreline
characterization dialog the process is completed and the Flood Model has the necessary data to
perform a coastal analysis for any given return interval.
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3.3.7.2 Delineate Floodplain — Coastal Hazard

Under the Hazard menu, Coastal submenu, the user will see the Delineate Floodplain option
enabled. Selection of this option will open a dialog that allows the user to select their hazard
analysis options. At the bottom of the window, Hazus will indicate how much virtual memory is
available on the machine and the estimated virtual memory that will be used for the coastal
analysis. Figure 3.92 below shows the Coastal hazard analysis dialog.

@ Coastal Hazard Analysis
Analysis ype: [Single Retum Period 'HE | Fill Al |

Output cell size: EREEET

Coastal Shorglines

Shore ID Return Penod [yrs) =

1 o0

4 m b

Available memony: 1284, 34 mb. Estimated uge: B0 mb | 0k, | | Cancel |

Figure 3.92 Calculate Hazard — Coastal Hazard Options

The coastal analysis has two options available to the user:

1.

Selecting Full Suite of Return Periods will calculate flood depths and floodplains for the
10-year, 25-year, 50-year, 100-year, and 500-year return period floods the entire
shoreline in your scenario. The Flood Model will produce a single 10-year flood depth
grid for shoreline. This process is duplicated for the other four return intervals.

Selecting Single Return Period lets you specify any flood return period for which the
flood characteristics will be calculated. Unlike riverine, you cannot choose different
return periods for different shoreline segments. The results will be a grid of flood depth
for the selected return period.

N

When running hydraulic analysis, the Hazus screen might go blank or the Task
Manager “Applications” tab will indicate that Hazus is not responding. This is
a common symptom for any software that is process heavy. In order to check if
Hazus is still running, users should check the Task Manager “Processes” tab
and sort the “CPU” column in descending order. The “ArcMap.exe” process
should be on top. If the “System Idle Process” is constantly on top at 99-100%,
this is a clear indication that Hazus is not responding. Users could also check
the “Performances” tab and make sure the CPU Usage is not zero (0) over a
period of time. Another option is to open the scenario folder (in “Details” view)
and make sure the FlHydraulicsLog.txt is updating by looking at the “Date
modified.”

Hazus-MH Flood User Manual



3-82

3.3.8 Riverine and Coastal

The primary reason the user is asked to select between Riverine Only, Coastal Only, or Riverine
and Coastal is to limit the DEM requirements for the user. Selection of Riverine and Coastal on
the Hazard Type dialog will require the user to get a DEM that supports the analysis for both
hazard types. Once the user has provided the DEM, they are free to perform any of the hazard
analysis. For example, if the user selects Riverine and Coastal, they will be required to build the
Stream Network and the shorelines will already be available to the user. During the creation of
scenarios, the user will have the option to build a scenario with only river reaches, only
shorelines, or a combination of reaches and shorelines. The Flood Model maintains the riverine
and the coastal hazard depth grids separately because the depth of flooding alone does not
determine which hazard is producing the most damage by occupancy.

If the user has chosen to run a scenario with river reaches and coastal shorelines, the Flood
Model will analyze the impact of both hazards on the inventory independently and then compare
the resulting losses to see which hazard is the controlling hazard, or the hazard with the greatest
impact on that occupancy or structure.

To perform a combined analysis, the user should perform the following steps:
1. Create Stream Network (required),

2. Create Scenario and select river reaches and shorelines — Note: The user needs to select
the River reaches radio button, select reach(es) using Add to selection button, and Save
selection, then select the Coastal shorelines radio button, select shoreline(s) using Add to
selection button, and Save selection to ensure that both selected layers are saved. Click
OK when selection is complete.

3. Characterize the shoreline

4. Run hydrology

5. Delineate floodplain (riverine)
6. Delineate floodplain (coastal)

Once the user has completed this effort, they are ready to perform the hazard “What-ifs” or go
onto the Analysis menu.

3.3.9 Using Hazard What-Ifs

The Flood Model Oversight Committee identified specific items that they believed would
enhance the user community acceptance of the Flood Model. These capabilities provided a level
of “What-if” functionality to the user allowing them to utilize the Flood Model as a planning
tool. The Flood Model “what if” scenarios include riverine levee, riverine flow regulation,
riverine velocity, coastal long-term erosion, and coastal shore protection. The following sections
provide a description of the process to generate the hazard (depth grid) for the what-if analysis.
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Use of What-If scenario functionality requires that the flood hazard has already been
computed. Levee, flow regulation, and velocity analysis require the Riverine hazard
to be completed. Long-term erosion and shore protection routines require the coastal
hazard to have been completed.

3.3.9.1 Riverine Levee

In general, DEMs are not reliable for identifying a continuous embankment with relatively little
width. Because grid cells are connected at the corners as well as the sides, an embankment that
is not a straight line, in the strictest sense, must be at least two cells wide to be treated as a
barrier to flow. A tool is available in Hazus to add a levee alignment, attribute the levee with a
level of protection and, for level 1 analyses determines the effects of a levee on flood depths
within the unprotected portion of the floodplain.

Select Riverine from the Hazard menu. On the sub-menu, select Levee. The levee option is
drawn with the mouse after clicking the Draw button. Flood depth grids have been created for
the reach and the user chooses a grid on which to draw the levee alignment. The alignment
should cross the floodplain twice. Then enter the recurrence interval, in years, corresponding to
the level of protection provided by the levee and click OK.

e Hazus allows users to zoom in or out of the map before clicking on the Draw
button. After clicking on the Draw button, the tool gets set to the ‘Line’ tool, and
the customization gets locked, therefore, users will not be able to select any other
tool until the levee is drawn.
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Figure 3.93 Riverine Levee

The model then enforces the levee into the DEM and the flood hazard for the scenario is
recomputed.
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3.3.9.2 Riverine Flow Regulation

The default hydrologic analyses apply to unregulated drainage areas. Regulation, through
diversions and/or storage, changes the flood frequency curves downstream. Hazus provides a
tool for incorporating the downstream effects of flow regulation. The tool allows users to
modify the unregulated flood frequency curve at a specific location by entering one or more pairs
of recurrence intervals and discharge values. Hazus identifies downstream reaches affected, and
modifies the corresponding flood frequency curves as appropriate, prior to re-computing the
flood hazard.

Select Riverine from the Hazard menu. On the sub-menu, select Flow Regulation. Click the
Draw button to identify the location of a regulating structure, such as a flood control reservoir.
Upon clicking the Apply button, the algorithm finds the drainage area upstream of that location
and defines the unregulated flood frequency curve. The curve is plotted and a table of recurrence
intervals and associated discharge values is presented for the user. Enter the return period and
discharge of the regulating structure and click OK.

Hazus allows users to zoom in and out of the map before clicking on the Draw
NoY button. After clicking on the Draw button, users will not be able to select any
other tool until the regulation structure is drawn.
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Figure 3.94 Riverine Flow Regulation
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3.3.9.3 Riverine Flow Velocity

The velocity of floodwater can contribute to the flood hazard by carrying large amounts of
sediment and debris, impacting structures, and eroding soil from stream banks and under
foundations. In the velocity analysis, the spatial distribution of the floodwater velocities is
estimated.

Select Riverine from the Hazard menu. On the sub-menu, select Velocity.

3.3.10 Using Quick Look

The Quick Look feature allows the user to quickly produce a rough estimate of flood damages,
without working through the process of generating a stream network or Delineate Floodplain.
Instead of generating a floodplain associated with a specific return period or rainfall amount,
Quick Look lets the user enter an anticipated flood depths for an area of their selection. Then,
based on the infrastructure present in the area you select, approximate damages are estimated.

The Quick Look analysis is only performed on the General Building Stock (GBS).
! The GBS results tables are populated and a summary report uniquely developed for
7 the Quick Look is populated. This restriction was imposed to prevent users from
attempting to perform a detailed analysis of a specific site using this crude method of
analysis.

Quick Look is only appropriate for small areas with similar elevations. The Quick Look function
assumes a standard depth of water over the entire area you select, and does not use any topology
(DEM) or check for the veracity of the flood depths input by the user. If you select an area with
significant elevation gradations, Quick Look will assume that high elevation locations have the
same level of flood depth as low elevation locations, which would produce meaningless results.
The Quick Look does allow the user to create multiple polygons with differing flood depths.

Select Quick Analysis from the Hazard menu and select Quick Look from the submenu. Click on
Draw in the window that pops up. Using the cursor, draw a polygon with as many sides as you
wish, illustrated in Figure 3.95. Double-click when you have selected the area you wish. Next,
enter a flood depth for the polygon you have selected. Click Save, then click OK.
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Figure 3.95 Drawing a Polygon for Quick Look

'Il. . . . . . ., .
! Only one quick look analysis can be performed in a given study region. Additional

quick look analysis efforts will over write the results from the previous analysis.
Quick Look will not run if a scenario is open. It is independent from the
scenario(s).

If

Hazus allows users to zoom in or out of the map before clicking on the Draw
NeZ button. After clicking on the Draw button, users will not be able to select any
other tool until the polygon is drawn.

3.3.11 Using Enhanced Quick Look

Similar to the Quick Look function, Enhanced Quick Look is an analysis option where the user is
providing a polygon that represents the floodplain boundary and the DEM for the region. Hazus
will estimate the flood depth within that boundary. Enhanced Quick Look does not establish a
flow regime. The analysis performed is therefore based on this user supplied anecdotal
information and should be used with great care.

Select Quick Analysis from the Hazard menu and select Enhanced Quick Look from the
submenu. A window will pop up and ask the user to select the Vertical Units and Vertical
Datum of the polygon. Users will also have to browse to the appropriate location for the DEM
and floodplain boundary polygon, as illustrated in Figure 3.96. The analysis will start as soon as
the user clicks OK.
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Enhanced Quick Look
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Figure 3.96 Enhanced Quick Look

Only one enhanced quick look analysis can be performed in a given study region.
Additional quick look analysis efforts will over write the results from the previous
analysis. Enhanced Quick Look will not run if a scenario is open. It is independent
from the scenario(s).

The Enhanced Quick Look analysis is only performed on the General Building Stock
(GBS). The GBS results tables are populated and a summary report uniquely
developed for the Enhanced Quick Look is populated. This restriction was imposed
to prevent users from attempting to perform a detailed analysis of a specific site
using this crude method of analysis.
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3.3.12 Combined Hurricane and Flood Hazard

The Hazus Hurricane Model can now be used to derive storm surge and wave models, which in
turn can be used as inputs to the Coastal Flood Model. These inputs will be used to determine
the extent of flooding due to a wind-driven storm, and the flood losses associated with the
hurricane can be estimated.

In order to run a combined hurricane and flood hazard, the user needs to build a multi-hazard
(flood and hurricane) study region that includes a shoreline (i.e., must be a coastal region). The
user must run the Hurricane Model first, ensuring that the storm surge analysis option is selected.
After the Hurricane Model has been run, reopen the study region in the Flood Model.

In the Flood Model, the hazard type “Coastal surge” would be enabled, as seen in Figure 3.97.

Flood Hazard Type

Study reqgion flood hazard twpe
{3 Riverine only
() Coastal only

" Riverine and coastal

Combined wind and flood

(¥ Coastal surge

[ 1] H Cancel ]

Figure 3.97 Hazard Type, Coastal Surge Enabled

After the hazard type is set, the user must import a DEM for the study region through the User
Data dialog (Figure 3.98). The User Data dialog will only contain two tabs, DEM and Coastal
Surge. Figure 3.99 shows the Coastal Surge tab, where the Surge Elevation Grid (SLOSH) and
Significant Wave Height Grid (SWAN) that were produced by the Hurricane Model are located
in the Study Region folder as surge.flt, surge.hdr (SLOSH), and waveht.flt, waveht.hdr (SWAN).
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Figure 3.98 User Data Dialog, DEM Tab
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Figure 3.99 User Data Dialog, Coastal Surge Tab
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Users then need to create a new scenario, which only requires naming the scenario. In the
coastal surge scenarios, the surge and waveht files are automatically selected and users do not
need to select or save any features as the Hurricane Model supports only one scenario per study
region.

After the scenario is created, a message box will pop-up and notify users to continue on to
Coastal > Delineate Floodplain, shown in Figure 3.100.

Hew Scenario .

j,) The scenario has been created successFully,

Please proceed to 'Delineate Floodplain'.

Figure 3.100 Coastal Surge Scenario Message Box

If the user selected “No Waves” in the Storm Surge analysis for the Hurricane Model, only the
surge elevation grid was created for the study region. The wave height grid (waveht.flt) was not
produced and the shoreline needs to be characterized. In this case, after creating a new scenario,
the shoreline limits and characterization dialog will pop-up, as seen in Figure 3.101 and Figure
3.102.
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